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1.0 INTRODUCTION 

1.1 PURPOSE 

The former Cedartown Municipal Landfill (CML Site), 

located on the perimeter of Cedartown, Georgia, is an abandoned iron mine 

which was used by the City of Cedartown as a municipal landfill from the mid 

1950s to mid-May 1980. The majority of the wastes disposed of at the CML Site 

were municipal solid wastes. Lesser amounts of industrial wastes were also 

reportedly disposed of at the CML Site. 

In the late 1980s, the United States Environmental Protection 

Agencv (USEPA) conducted a preliminary assessment of the CML Site which 

involved an initial site investigation and an evaluation of the CML Site using the 

Hazardous Ranking System (HRS). The aggregate HRS score for the CML Site 

was 33.62, which derived exclusively from groundwater. The CML Site was 

subsequently proposed for inclusion on the National Priorities List (NPL) in 

June 1988 and was finalized in March 1989. 

The Cedartown Municipal Landfill Site Group (Group) 

completed a Remedial Investigation (RI) and Feasibility Study (FS) in July 1993 

pursuant to USEPA's Administrative Order on Consent (AOC). The results of 

the RI indicated that potential exposure to Site-related chemicals in surface 
water, soil and sediments does not result in an unacceptable cancer risk or non 

cancer hazard. However, the estimated potential cancer risk and non cancer 

hazard from potential future exposure to groundwater exceeded USEPA's target 

risk range and a hazard quotient of one. Therefore, USEPA established remedy 

Performance Standards for those chemicals which exceeded USEPA's target risk 
range or Safe Drinking Water Act Maximum Contaminant Level (MCL) to ensure 

that any future groundwater users would not be exposed to unsafe levels of 

Site-related contaminants. 

The Group undertook a Remedial Action (RA) at the CML 
Site that included cover maintenance and seep control, institutional controls, and 

groundwater and surface water monitoring. These remedial actions were termed 

the "Selected Remedy" in the Record of Decision (ROD). 



This document presents the Remedial Action Report for the 

CML Site. The RA Report presents a summary of the remedial actions 

undertaken as part of the Selected Remedy and provides a certification that the 

remedial action is complete. The RA Report is submitted to fulfill the 

requirements of the Unilateral Administrative Order (UAO). 

1.2 SITE DESCRIPTION 

The CML Site is located in Polk County on the outskirts of 

the Citv of Cedartown, Georgia, approximately 62 miles northwest of Atlanta, 

Georgia. The Site encompasses a former iron ore mine which subsequently was 

used as a municipal landfill. The CML Site is situated on the western edge of 

Cedartown and is bordered on the east by Tenth Street, the south by Route 100 

(Prior Station Road), and the north and west by undeveloped and/or 

agricultural land. All portions of the CML Site are now controlled by the City of 

Cedartown (see Section 2.3.1). The general location of the Site and a Site plan are 

illustrated on Figures 1.1 and 1.2, respectively. 

Property immediately east of the CML Site consists of an 

industrial complex while land to the north, south and west is a mixture of 

residential, agricultural and undeveloped land. 

The CML Site, which consists of land formerly used as part 

of the landfill operations, occupies approximately 94 acres. The CML Site itself is 

well vegetated with wooded areas along the north, south, and west. A seasonal 

stream and pond, which appear during periods of high precipitation, exist 

approximately 700 feet west of the western CML Site perimeter. The eastern half 

of the Site is covered by thick grasses. Approximately 10 acres of land, situated 

between the eastern and western halves of the CML Site, were not used for 
landfill operations. This area includes the pond situated directly behind the 

former Rome Coca-Cola Bottling Company building (referred to herein as the 

"Coke Pond") and the lands in and around the former Leary residence (formerly 

situated immediately north of the Coke Pond). 



All neighboring residences and industries within the City 

limits are serviced by municipal water. 

The surface of the CML Site is grassed with limited areas of 

exposed soil mainly occurring northeast of the location of the former Leary 

home. The crown of the Site is 872 feet above mean sea level (AMSL) and gently 

slopes on all sides with the exception of portions of the western perimeter which 

are relatively steep (9 percent slope). Minor areas of surficial erosion were 

observed in the central, northwest and eastern portions of the CML Site. No 

exposed refuse was observed in any of the erosion areas noted. A leachate seep 
was observed on-Site west of the Coke Pond. Conditions observed during the RI 

and reported therein indicated isolated pockets of waste materials were 
distributed throughout the Site and were encapsulated within the 

low-permeability native clays and isolated from surface by a clay soil cover (1 to 

12 feet thick). 

Although the CML Site is not fenced, access is limited due to 

the dense vegetation which occurs around the northern, western and southern 

boundaries. The primary access route from the east directs traffic past the City 

garage and is restricted by a fence gate which limits vehicle access to the CML 

Site. 

1.3 SITE HISTORY 

A comprehensive description of the development of the 
CML Site, based on a review of the aerial photographs and other pertinent Site 
information, is provided in the RI Report. A summary of the Site history is 

presented below. 

The CML Site was originally developed in the 1880s as an 
iron ore strip mine. Mining operations continued at the CML Site, with some 
interruptions, until the mid 1900s. At that time, portions of the CML Site were 
leased and/or subsequently acquired by the City of Cedartown for development 

as a municipal landfill. 



Pits resulting from the strip mining operations were utilized 

by the City of Cedartown and Polk County as disposal areas for municipal and, 

to a lesser extent, industrial wastes. These pits contained native clay or may 

have been partially backfilled with clay previously stockpiled from the mining 

operations prior to placement of waste materials. Once waste was in place, the 

pits were covered and graded. 

This type of operation is significantly different than common 

landfill operations of the period where wastes were placed in large common fill 

disposal cells with occasional daily and/or interim cover material. The lack of 
on-going, irregular settlement of the existing cap may be attributable to the 

shallow intermittent disposal practices which occurred. 

The outer limits of the area used for waste placement within 

on-Site pits, as determined during the RI, are illustrated on Figure 1.3. 

While the landfill received primarily municipal solid 

sanitary waste during its operation, limited quantities of non-hazardous 
industrial waste were also reportedly disposed of at the Site. The industrial 

wastes disposed of at the CML Site were thought to include the following: 

i) sludge from an industrial waste water treatment system; 

ii) animal fat and vegetable oil skimmings from a separation unit; 

iii) liquid dye wastes; 

iv) latex paint and paint sludges; and 

v) plant trash. 

In 1979, in accordance with then applicable State regulations 
pertaining to the closure of landfills, the Site was covered with a layer of clay soil 
varying in thickness from 1 to 12 feet. A vegetative cover was then established 

over the soil layer to prevent erosion. In a letter dated February 10,1981 

addressed to Mr. J.J. Brooks, City Manager, Alan R. Laros of the Department of 
Natural Resources confirmed, based on his inspection of the CML Site, that the 

Site closure satisfied then applicable closure requirements. This approval letter 
also reiterated the need to maintain the Site "with special attention given to 



erosion control and to the development of adequate vegetative cover", for a 

minimum of one year. 

On June 6,1985, a representative of USEPA completed an 

initial site inspection to evaluate conditions at the CML Site and identify areas of 

potential investigation. 

In October 1986, an initial reconnaissance of the CML Site 

was completed by representatives of NUS Corporation (NUS). Subsequently, 

during 1987 and 1988, an investigation of the CML Site was conducted by NUS. 

The results of this investigation are summarized in Section 2.0 of the RI Report. 

USEPA evaluated the CML Site, based on data collected by 

NUS, using the HRS. The aggregate HRS score derived for the CML Site as 

evaluated by USEPA was 33.62, which was based entirely upon a groundwater 

route score of 58.16. The groundwater route score was based on the reported 

presence of four organic compounds in on-Site groundwater, as reported by 

NUS, and the proximity of the CML Site to the Newala Limestone and Knox 

Group aquifers. The CML Site was subsequently proposed for inclusion on the 

NPL in June 1988 and was finalized in March 1989. 

The Group completed a RI/FS in July 1993 pursuant to 

USEPA's AOC. The results of the RI indicated that potential exposure to 

Site-related chemicals in surface water, soil and sediments do not result in an 
unacceptable cancer risk or non-cancer hazard. However, the estimated 

potential cancer risk and non-cancer hazard from future potential exposure to 

groundwater exceeded USEPA's target risk range and a hazard quotient of one. 

Therefore, USEPA established remedy Performance Standards for those 

chemicals which exceeded USEPA's target risk range or Safe Drinking Water Act 

Maximum Contaminant Level (MCL) to ensure that any future groundwater 

users would not be exposed to unsafe levels of Site-related contaminants. 

Subsequent to the review of the RI/FS, USEPA issued a 
Record of Decision (ROD) on November 2,1993. The remedy selected in the 

ROD was groundwater and surface water monitoring, institutional controls to 

limit land use, landfill cover maintenance and seep controls, and a pump and 



treat contingency for groundwater. Groundwater and surface water monitoring 

was selected due to the likelihood of natural attenuation reducing the 

concentrations of the contaminants of concern. 

On November 4,1994, USEPA approved the Remedial 
Design/Remedial Action (RD/RA) Work Plan to implement the Selected 

Remedy outlined in the ROD. The RD/RA Work Plan presented the necessary 

tasks to complete the implementation of groundwater and surface water 
monitoring, provide assessment of the groundwater and surface water quality to 

the Performance Standards for the contaminants of concern set by USEPA, 

present the necessary institutional controls required to limit land use, and to 

deveIop the contingent remedial action consisting of groundwater extraction, 

groundwater treatment, and discharge to surface water under a NPDES permit. 

1.4 CHEMICALS OF CONCERN 

Based on the results of the baseline risk assessment (BRA) 
presented in the RI Report (CRA, July 1992) the only medium of concern was 

groundwater. The BRA indicated that there was a potential future unacceptable 

risk or hazard due to exposure to groundwater. The chemicals of concern 
identified in the BRA and the ROD were beryllium, cadmium, chromium, lead, 

and manganese. As is discussed in Section 3.0 of this report the only COC at 
issue is manganese. 

1.5 DESCRIPTION OF THE SELECTED REMEDY 

In order to meet the objectives of the RD and RA, USEPA 
selected a remedy based on the FS. The selected remedy as described in the 

Declaration of the ROD is as follows: 

"DESCRIPTION OF THE SELECTED REMEDY" 

This action is t l le jrs t  a n d j n a l  action planned for the Site. Tllis 
nlternntive calls for the design and implementation of response measures ndzich will 



protect human health and tlte environment. Tile action addresses the principal threat at 
the Site, tlte contaminant sources in the n,astes, as weI1 as the ground m t e r  

contamination at the Site. 

TIte major components of the selected remedy include: 

cover maintenance and seep controls; 

institutional controls, such as record and deed notices, zoning and lrznd-use 

restriction; 

ground/surface water monitoring program to insure natural attenuation processes 
~uould be effective and that contaminants urould not migrate; 

a two year rez7ie-n~ during udtich EPA u~ould determine whetlzer ground ~i~ater  
Performance Standards continue to be appropriate and ifnaturnl attenuation 
processes are eflective. EPA sltnll consider and at EPA's discretion implement an 
active ground ruater remediation ifground water Performance Standards continue to 
be appropriate and natural attenuation processes are not effective, 

a contingency remedial action rrdziclt includes ground 70ater extmction, on-Site 
treatment, and discltarge under National Pollutant Discharge Elimination System 
(NPDES) to a nearby surface water or P O W ;  and, 

continued ground 7uater monitoring upon attainment of the Performance Standards 
at sampling intewals to be approved by EPA. The ground water monitoring program 
~uould continue until EPA approves a five-year review concluding tlwt the 
alternative lras acltieve continued attainment of the Performance Stnndards and 

remains protective of lzuman health and tlte environment. I' 

1.6 RA REPORT ORGANIZATION 

The RA Report is organized as follows: 

Section 1.0 Introduction 



Section 2.0 
Section 3.0 

Section 4.0 

Section 5.0 
Section 6.0 
Section 7.0 
Section 8.0 

Chronology of Events 

Performance Standards 

Construction Activities and Quality Control 

Final Inspection 

Certification 

Operation and Maintenance Plan 

Summary of Project Costs 



2.0 CHRONOLOGY OF EVENTS 

2.1 RECORD OF DECISION (ROD) 

Subsequent to the review of the RI and FS for the CML Site, 

the USEPA prepared a ROD. The ROD was issued on November 2,1993 and 
was signed by Mr. Patrick M. Tobin, Acting Regional Administrator for USEPA 

Region IV. 

An amendment to the ROD was issued on June 4,1996 in 

which the manganese Performance Standard for groundwater was changed from 

0.175 milligrams per liter (mg/L) to 0.84 mg/L. This amendment reflected the 

findings of the most recent review (November 1995) by USEPA of the manganese 

reference dose which determined that the previous standard was overly 

conservative. 

2.2 RD/ RA WORK PLAN 

In accordance with the requirements of the UAO, an RD/RA 

Work Plan was originally submitted to the USEPA on July 7,1994. Based on 

comments received from the USEPA, the RD/RA Work Man was revised and 

resubmitted on October 28,1994. The RD/RA Work Plan was approved by 
USEPA on November 4,1994. The RD/RA Work Plan described the tasks 

necessary to implement the RA specified in the ROD. 

The following sections summarize the activities conducted 

during the RD and RA to fulfill the objectives of the RD/RA Work Plan. 

2.3 SUMMARY OF REMEDIAL DESIGN ACTIVITIES 

The tasks undertaken in the RD during the implementation 

of the Selected Remedy were: 



i) the implementation of institutional controls; 

ii) the decommissioning of existing monitoring wells that would not be used 

in the monitoring program; 

iii) the installation of an additional background well; and 

iv) the modification of monitoring well OW-3. 

A summary of these RD tasks completed under the UAO are presented in the 

following subsections. 

2.3.1.1 Institutional Controls 

The ROD required the implementation of institutional 

controls to prohibit the use of groundwater and prevent the future disturbance of 

landfilled areas. In order to meet the requirements, the City of Cedartown (City) 

negotiated with landowners adjacent to the landfill to deed portions of their 

lands to the City. 

The City received deeds to properties where landfill 

activities occurred so as to completely control this area. Deeds are from 

AmSouth Bank as Trustee for the Leary Estate (the principal area of landfill 

operations), the Hon Company (adjacent to the Coke Pond) and Tilley properties 

(where the Coke Pond is actually located). The exact location of the properties 

being deeded to the City is shown on Figure 2.1. The area involves fill 
operations at the Site, which was leased by the City from AmSouth Bank and the 

Leary Estate. Therefore, through the obtaining of these deeds, the City now 

controls all of the area where landfilling activities occurred and the immediate 
vicinity around the landfilling operations. 

Prior to the acquisition of this additional property, the City 
modified its existing zoning classifications by Ordinance Number 14,1996. This 

Ordinance restricts the use of all of the property which is shown by Figure 2.1. 

These properties have been rezoned as a "special use (restricted)" within the City 

of Cedartown. As specified in the City Zoning Ordinance Amendment, the 

following uses shall be permitted on this property: 



"Tlze planting of permanent vegetation, ground cozper, timber or any other zlegetrztion 

to prevent erosion, sedimentation or to prevent soil disturbance in the designated 
district. 

The property in this classification \zas prez~iously been declared to potentially be a 

tllrent to human health and the environment; or could be potentially such a threat, 
based upon either federal regulrztions, state procedures and/or local decisions of the 
zoning rznd planning commission of the City of Cednrtoum. A s  such, no 
improvements .nhiclz would nllou~ Iuirnan occupation of the property, no ground 
7imter collecting facilities, ponds, lakes; nor any wells (drinking ~ilater, commercial 

use wells, rnw 7ivzter or any other type 7ilells) shall be permitted in this district. I' 

A certified copy of Ordinance 14,1996 of the City of 

Cedartown, creating a special restrictive use classification by zoning ordinance of 

the Municipality is provided in Appendix A. These actions taken by the City 

have satisfied the requirements for institutional controls intended in the ROD. 

2.3.1.2 Task 2 - Monitoring - Well Decommissioning 

Not all existing monitoring wells were included in the 

groundwater monitoring program. In addition, several monitoring wells 

installed by NUS Corporation straddled the residuum/bedrock interface, and 

one was drilled into the bedrock through the waste without first isolating the 

waste. These wells may have acted as potential conduits of contamination to the 

bedrock aquifer. Therefore, four NUS monitoring wells were decommissioned 

for the following reasons: 

Well No. Description 

CL-02-WP Well screen straddled the residuum/ bedrock interface 

CL-08-WP Drilled through the waste 

CL-09-WT Shallow well was not required in monitoring program 

CL-11 -W Unknown lithology 



The locations of the monitoring wells decommissioned are 

illustrated on Figure 2.2, while their construction details are presented in 

Table 2.1. 

Details of the well decommissioning are discussed in 

Section 4.1 and in the "Pre-Final Construction Report" presented in Appendix B. 

2.3.1.3 Task 3 - Backaround Well Installation 

During the RI, two monitoring wells (CL-09-WP and 

OW-6B) were designated as background wells. The purpose of these 
background wells was to provide an indication of the soil and groundwater 

chemistry for similar Site geologic conditions unaffected by landfilling 

operations. However, there was a variation of chemistry between these two 

wells during the three sampling events performed during the RI. In order to 
improve the definition of background water quality, an additional background 

well (OW-7R) was installed in a location adjacent to the Site and upgradient of 

the landfill as shown on Figure 2.3. 

The background monitoring well installation is discussed in 
Section 4.2 and in the "Final Construction Report" presented in Appendix C. 

2.3.1.4 Task 4 - Monitoring Well OW-3 Modifications 

Perimeter monitoring well OW-3 was installed during the 
RI. The monitoring well was originally constructed with a 6-inch diameter 
low-carbon steel to a depth of 156 feet; and an open hole to 193 feet below grade. 

During the RA groundwater sampling events in April and 
July 1995, it was noted that it was becoming increasingly difficult to achieve low 

turbidity (i.e. less that 10 NTUs) during well purging. This fact was attributed to 
the degradation of the low-carbon steel casing and the presence of iron-reducing 
bacteria. It was therefore recommended to USEPA that perimeter monitoring 
well OW-3 be modified by completing the monitoring well with 2-inch diameter 



stainless steel material. USEPA granted approval for the modification of 

perimeter monitoring well OW-3 on October 17,1995. 

Monitoring well OW-3 was converted to a Zinch diameter 

monitoring well in October 1995. The full details of the conversion were 

previously provided to USEPA in Progress Report No. 18 dated November 3, 
1995. A copy of this correspondence is provided in Appendix D. 

REMEDIAL ACTION ACTIVITIES 

Based upon consideration of the requirements of CERCLA, 

the NCP, the detailed analysis of alternatives and public and state comments, the 

EPA Selected Remedy consisted of a program of institutional controls, 

groundwater monitoring, and a contingent groundwater treatment remedial 

action for this Site. The remedial actions performed as part of the Selected 

Remedy included the following tasks: 

i) landfill cover maintenance and seep control activities; 

ii) groundwater monitoring and sampling; and 
iii) surface water sampling. 

The following subsections provide a description of typical 

activities performed in conjunction with each task. 

2.4.1 Landfill Cover Maintenance and Seep Control 

The CML Site was closed in 1979. Site inspections 
performed during the RI indicated that the cover was in good repair, most of the 

Site was well vegetated and only one leachate seep was found. As a result of the 

stability of the CML Site, landfill cover maintenance and seep control activities 

were performed on a semi-annual basis for the duration of the RD/RA program. 

This task included performing a reconnaissance survey of the entire Site to 

ensure that conditions did not arise which may have posed a threat to human 



health or the environment. The semi-annual inspections were performed by the 

City of Cedartown staff. The primary objectives of this task were: 

i) to confirm that the integrity of the landfill cover is maintained such that 

landfill refuse is not exposed at the ground surface; and 

ii) to record and report any uncontrolled leachate seeps discharging to the 

surface. 

To date, landfill cover and seep inspections have been conducted by Mr. David 
Johnson, City of Cedartown Manager, on the following dates: 

February 10,1995; 

November 21,1995; 
March 19,1996; 

October 11,1996; and 
June 23,1997 

The landfill cover was found to be in good condition with 
only sporadic (old in nature) superficial refuse. The condition of the east seep 

remained unchanged, with no evidence of new uncontrolled discharges of 

leachate. 

The semi-annual inspection logs for each of the above dates 

were reported in the appropriate monthly progress reports. Copies of the 
semi-annual inspection logs are provided in Appendix E. 

2.4.2 Groundwater monitor in^ and Sampling 

Groundwater sampling was conducted as part of the 
Selected Remedy. The Site monitoring well network consisted of perimeter 

monitoring wells and interior monitoring wells. The purpose of the perimeter 
well groundwater monitoring program (including upgradient monitoring well 

locations) was to evaluate the impact of the landfill, if any, on the downgradient 

water quality. The purpose of the interior well groundwater monitoring 
program was to verify the effectiveness of natural attenuation of the 



contaminants of concern. A summary of the monitoring well network 

completion details are provided in Table 2.2. The locations of the monitoring 

wells are shown on Figure 2.3. 

Groundwater sampling occurred on the following dates: 

Round One: 

Round Two: 

Round Three: 

Round Four: 

Round Five: 

Round Six: 
Round Seven: 

Round Eight: 

Round Nine: 

Round Ten: 

January 4 - 11 and January 23,1995; 

April 24 - May 2,1995; 

July 19 - July 24,1995; 

October 23 - October 26,1995; 

January 2 - January 5,1996; 

April 22 - April 25,1996; 
July 8 - July 11,1996; 

October 23 - October 28,1996; 

February 8 - Februarv 18,1997; and 

September 9 - September 12,1997. 

All groundwater sampling was conducted in accordance 

with the methods and procedures presented in Appendix A of the 

USEPA-approved RD/RA Work Plan. In order to minimize the suspended 

particulate matter in the groundwater samples, low-flow purging techniques 

were used. This method was effective in reducing the turbidity of most samples 

to levels below the objective of 10 NTU. 

During each sampling event, the groundwater level in each 

monitoring well was measured and recorded. During purging, the specified 

parameters (pH, conductivity, temperature, and turbidity) were measured to 

verify stabilization had occurred. Groundwater samples were collected directly 

into laboratory-supplied bottles. The groundwater samples were preserved with 

nitric acid, stored on ice and shipped by overnight courier to the contract 

laboratory. 

Due to dry conditions, it was not possible to obtain 
groundwater samples from all three interior monitoring wells during each 

sampling event. The number of groundwater samples obtained from each 

interior well during the ten sampling events were: 



8 samples 

3 samples 

2 samples 

Each groundwater sample collected was analyzed for the 

five groundwater contaminants of concern: beryllium, cadmium, chromium, 

lead, and manganese. Laboratory analyses were conducted by Quanterra 

Environmental Services, Inc. of North Canton, Ohio. 

The ninth sampling event was conducted at the request of 

USEPA to confirm the results of the eighth round of groundwater sample 

collection. Confirmation was requested due to the presence of manganese, for 

the first time, at perimeter monitoring well CL-04-WP. In addition, sample 

collection round ten was conducted at the request of USEPA to verify the 

absence of a leachate plume. This sample round was similar to previous rounds 

with the addition of the analysis for the following leachate indicator parameters: 

chloride, sodium, sulfate, vanadium, and zinc. 

The results of the tenth round of sample collection were not 

used in the statistical evaluation of the Performance Standards. 

The full details of the field activities associated with 

groundwater sampling rounds one through ten were previously provided to 

USEPA in a series of Technical Memoranda. Copies of these Technical 

Memoranda are provided in Appendix F. 

2.4.3 Site Surface Water Sampling 

As part of the Selected Remedy, surface water sampling was 
conducted to evaluate the impact, if any, of the east seep on the water quality in 

the Coke Pond. Surface water sampling was conducted in conjunction with the 

first eight groundwater sample collection activities. The surface water sample 

was analyzed for parameters indicative of leachate impact from the east seep. 



These parameters included aluminum, chromium, copper, lead, nickel, and zinc. 

Laboratory analyses were conducted by Quanterra Environmental Services, Inc. 

of North Canton, Ohio. Technical memoranda detailing the field sampling 

activities for each sample round are presented in Appendix F. 

2.4.4 Data Validation 

CRA submitted all investigative samples to Quanterra 
Environmental Services, Inc. of North Canton, Ohio. Each of Quanterra's 

laboratory reports is presented in Appendix G. Following the receipt of 

analytical data for each round of RA sampling, a formal assessment of the 

reported analytical data, from a quality control (QC) perspective, was conducted 

by CRA. On the basis of these reviews, the investigative data were acceptable for 

use in a quantitative assessment. Further details of each QC assessment are 

presented in the data validation memoranda included in Appendix G. 



PERFORMANCE STANDARDS 

3.1 GENERAL 

The following section of the RA Report presents the plan 

implemented to ensure that the specified groundwater and surface water 

Performance Standards were met. Compliance with the Performance Standards 

was determined by means of groundwater and surface water sampling as 

described in Section 2.4. The sampling procedures followed are described in the 

FSP presented in Submittal A1 of Appendix A of the RD/RA Work Plan. The 

QA/QC protocols used in the Performance Standards verification monitoring are 

presented in the QAPP (Submittal A2 of Appendix A of the RD/RA Work Plan). 

As previously described, the results of the RI indicated that 

potential future exposure may present an unacceptable excess cancer risk or non- 

cancer hazards. As a result, USEPA developed groundwater Performance 

Standards for the chemicals of concern. As discussed, the groundwater 

Performance Standard of 0.84 mg/L was implemented in June 1996 as a result of 

the change in reference dose for manganese as described in the amendment to 

the ROD. Groundwater Performance Standards are presented in Table 3.1; 

surface water Performance Standards are presented in Table 3.2. 

Groundwater sampling was performed and the data 

evaluated, as described in Section 6.3 of the RD/RA Work Plan, to determine 

background conditions. 

The following subsections present the results of the tasks 

performed by the Group to demonstrate the validity of and/or compliance with 

the Performance Standards. 



3.2 SITE GROUNDWATER RESULTS 

3.2.1 Overview 

Groundwater samples were collected from the monitoring 

well network on a quarterly basis during the RA and on two additional occasions 

at the request of USEPA. The locations of each of the monitoring wells in the RA 

monitoring well network are shown on Figure 2.3. Each of the groundwater 
samples were analyzed for beryllium, cadmium, chromium, lead and 

manganese. 

The first round of RA sampling was conducted in January 

1995. Groundwater monitoring has continued on a quarterly basis from that 

time until October 1996. Two additional groundwater monitoring events were 

conducted in February 1997 and September 1997 at the request of USEPA. The 

February 1997 sampling event was conducted due to the detection of manganese, 

for the first time, at perimeter monitoring well CL-04-WP during the previous 

sampling event (round eight). The September 1997 sampling event was 
conducted to confirm that the detected manganese in the perimeter wells was not 
due to a leachate plume. This was investigated by analyzing groundwater 

samples for the Site parameters as in previous rounds with the addition of the 
following leachate indicator parameters requested by USEPA: 

chloride, sodium, sulfate, vanadium, and zinc. 

The following subsections of this report present a summary 
of the analytical results. 

3.2.2 Site Backmound Monitorina Wells 

Three Site background monitoring wells are included in the 
groundwater monitoring network. These monitoring wells include: OW-6B, 
OW-7R, and CL-09-WP. The locations of the background monitoring wells are 
shown on Figure 2.3. 



Over the ten rounds of RA sampling, the analytical data 

have remained relatively consistent. Neither beryllium nor cadmium were 

detected in any of the background monitoring wells in any of the RA sampling 
events. Manganese has been detected in each of the background monitoring 

wells, at concentrations ranging from 0.0101 mg/L (in CL-09-WP in January 

1996) to 0.491 mg/L (in OW-7R in January 1995). These detections are below the 

known levels of naturally occurring manganese encountered in the abandoned 

Ledbetter Mine as discussed in the report entitled "A Preliminary Report on the 

Part of the Iron Ores of Georgia, Polk, Bartow, and Floyd Counties, Bulletin 

No. 10-A, Geological Survey of Georgia," (1900) by S. W. McCallie. 

Lead was detected in two of the three background 

monitoring wells. Lead was detected in one round of sampling in OW-7R at 
0.011 mg/L in January 1995, but has not been detected in this well since that 

time. Monitoring well OW-6B has also had detections of lead in three 

monitoring rounds. The detected concentrations in OW-6B have ranged from 
0.0036 mg/L in April 1996 to 0.005 mg/L in April 1995. 

Chromium was detected on one occasion in two of the 
background monitoring wells. Chromium was detected at a concentration of 

0.0101 mg/L in OW-7R in January 1995, and chromium was found at 

0.0162 mg/L in OW-6B in October 1996. In all other quarterly sampling events, 

chromium was not detected in any of the background monitoring wells. 

A summary of the background monitoring well data is 

presented in Table 3.3. 

3.2.3 Site Interior Monitoring Wells 

The three interior monitoring wells included in the 

groundwater monitoring network are: CL-05-WP, CL-06-WP, and CL-07-WP. 
The purpose of monitoring these interior wells during the RA was to determine 

the degree of natural attenuation occurring between the base of the landfill and 

the perimeter monitoring wells. As stated in the USEPA-approved RD/RA 



Work Plan, the data generated from the interior well monitoring program will 

not be used to determine if further remedial action is required. 

Attempts to collect samples from the interior monitoring 

wells were made during each quarterly sampling event; however, during many 
sampling events, samples could not be collected from the interior wells due to 

dry conditions. The available analytical data are discussed in the following 

paragraphs. 

None of the interior monitoring wells contained beryllium or 

cadmium in any of the RA sampling events. 

Manganese was detected in each of the interior monitoring 

wells during each sampling event. Monitoring well CL-05-WP was sampled 

eight times during the RA sampling program and had manganese detections 

ranging from 1.27 mg/L in January 1995 to 2.46 mg/L in April 1995. Monitoring 

well CL-06-WP was sampled only three times during the RA sampling program 

and had manganese concentrations ranging from 0.204 mg/L in April 1996 to 

0.888 mg/L in April 1995. Monitoring well CL-07-WP was sampled only twice 

during RA sampling and contained manganese at 0.274 mg/L in April 1996 and 

at 0.810 mg/L in May 1995. 

Lead was also detected in each of the interior wells in at least 
one RA sampling event. Monitoring well CL-05-WP contained lead at 
0.003 mg/L in the sample collected in July 1995. No other samples collected 
from this well contained detectable levels of lead. Lead was also detected once in 
monitoring well CL-06-WP at a concentration of 0.0046 mg/L (April 1995). 
Monitoring well CL-07-WP contained detectable levels of lead in both sampling 

events. The lead levels in CL-07-WP were 0.0268 mg/L in May 1995 and 
0.0113 mg/L in April 1996. 

Chromium was detected only in monitoring wells CL-06-WP 
and CL-07-WP. Chromium was detected in each of the three sampling events at 
CL-06-WP and ranged from 0.0103 mg/L in April 1996 to 0.423 mg/L in 
January 1995. Chromium was detected in each of the two rounds of 



groundwater sampling at CL-07-W at concentrations of 0.23 mg/L in May 1995 

and 0.398 mg/L in April 1996. 

A summary of the interior monitoring well analytical data is 

presented in Table 3.4. 

3.2.4 Site Perimeter Monitoring - Well 

Seven monitoring wells are included in the Site perimeter 

monitoring well network for the RA sampling. These wells include: OW-1, 

OW-2,OW-3,OW-4,OW-5, CL-03-WP, and CL-04-WP. The purpose of the 
perimeter well sampling is to determine the impact, if any, of the landfill on the 

downgradient chemistry, and the effectiveness of natural attenuation in 
achieving the groundwater performance standards at the perimeter of the Site. 

None of the perimeter monitoring wells contained 
beryllium, cadmium or lead in any of the RA sampling events. 

Chromium was detected only in OW-1 and only in one 
sampling event during the RA groundwater monitoring program. Chromium 

was detected at a concentration of 0.0104 mg/L in OW-1 in July 1996. 

Manganese was detected on at least one occasion in each of 
the perimeter monitoring wells. This is consistent with the naturally occurring 

sporadic and random concentrations of manganese reported in the region of the 
Site (McCallie, 1900). Both CL-04-WP and OW-5 contained manganese on only 

one occasion at concentrations of 0.0197 mg/L (October 1996) and 0.0108 mg/L 

(January 1995), respectively. However, manganese has been consistently 
detected in monitoring wells OW-1,OW-2,OW-3, and OW-4. Manganese 

concentrations have ranged from 0.0164 mg/L (July 1996) to 4.33 mg/L 
(February 1997) in OW-1; from 0.191 mg/L (February 1997) to 1.22 mg/L 
(September 1997) in OW-2; from 0.114 mg/L (January 1995) to 5.3 mg/L 

(July 1996) in OW-3; from 1.93 mg/L (October 1996) to 7.66 mg/L (February 

1997) in OW-4; and from non-detect to 0.0766 mg/L (September 1997) in 
CL-03-WP. 



A summary of the perimeter well groundwater data is 

presented in Table 3.5. 

The distribution of the manganese detections as determined 

through the use of the first eight rounds of analytical data is erratic, as is 

illustrated on Figure 3.1. The consistent detections are found in perimeter 

monitoring wells OW-1,OW-2,OW-3, and OW-4. The perimeter monitoring 

well manganese concentrations are generally higher than the manganese 

concentrations detected in the interior monitoring wells. Because manganese 

concentrations are generally higher in the perimeter wells than in the interior 

wells, and the consistent detection is limited to four perimeter monitoring wells 

located on three sides of the landfill area; it is therefore reasonable to conclude 

that the elevated levels of manganese are due to naturally occurring levels of 

manganese in the groundwater. 

SITE SURFACE WATER RESULTS 

The purpose of the surface water sampling program was to 

evaluate the impact, if any, of the east seep on the water quality in the Coke 

Pond. During the RA, the surface water in the Coke Pond was sampled on a 

quarterly basis for aluminum, chromium, copper, lead, nickel, and zinc. The 
surface water parameter list was based on detected metals in the ponded seep 

area during the RI. The ponded seep area potentially flows into the Coke Pond. 

The findings of the Coke Pond surface water sampling events are discussed in 

the following paragraphs. 

Zinc was detected in the surface water samples collected 

from the Coke Pond in four out of the eight RA sampling events. The detected 

zinc concentrations ranged from 0.0221 mg/L in October 1996 to 0.085 mg/L in 

July 1995. Copper was detected in two of the eight sampling events at a 

concentration of 0.018 mg/L in both January 1995 and July 1995. Aluminum and 
lead were detected only in July 1995 at concentrations of 1.87 mg/L and 

0.0222 mg/ L, respectively. 



A summary of the surface water analytical data is presented 
in Table 3.6. 

SITE GROUNDWATER STATISTICAL EVALUATION 

3.4.1 Overview 

One of the requirements of the RD/RA Work Plan was the 

submission of a Two-Year Evaluation Report to USEPA. The Two-Year 

Evaluation Report, submitted to USEPA on December 19,1996, discussed the 

results of a comprehensive statistical analysis using the first eight rounds of 

analytical data obtained during the RA sampling events. The purpose of the 

Two-Year Evaluation Report was to determine the appropriateness of the 

groundwater Performance Standards for the Site and if natural attenuation 

processes were effective. 

The results of the statistical analysis provided in the Two- 

Year Evaluation Report determined that the Performance Standards for the 
COCs were valid for they were less than the background concentrations. The 

evaluation also indicated that all COCs except manganese were below their 
respective Performance Standards and that natural attenuation was effective. 

The statistical analyses were conducted in accordance with 
all the procedures described in the RD/RA Work Plan. However, these 

procedures do not consider the random, naturally occurring distribution of 

manganese at the Site. As a result, the meaningfulness of the statistical analysis 

is questionable. 

Since manganese was the only COC present in Site 

groundwater at concentrations significantly greater than the Performance 
Standard, manganese was the main COC considered. In the case of manganese, 

exceedences of the Performance Standards occurred in three of the perimeter 

monitoring wells (OW-1,OW-3, and OW-4), but it was determined that this was 
due to naturally occurring manganese. 



The following sections discuss the distribution of manganese 

in groundwater at the Site using the first nine rounds of analytical data and 

provide an evaluation of manganese presence with respect to the landfill. It 

should be noted that no significant statistical difference was observed between 
the analysis of eight rounds of analytical data versus nine rounds of analvtical 

data. 

3.4.2 Evaluation of Perimeter Water Qualitv vs. Interior Water Qualitv 

A statistical analysis was performed using the first nine 

rounds of analytical data obtained during the RA sampling events. The purpose 

of this evaluation was to determine whether there was a statistically significant 

increase or decrease in COC concentrations downgradient of the Site due to the 
presence of the landfill. The water quality in each perimeter monitoring well 

was compared to that of the interior monitoring wells for manganese and 

chromium, using the confidence interval approach described in Section 6.2.1 of 

the Two-Year Evaluation Report. No comparisons were performed for the other 

COCs since beryllium, cadmium, and lead were not detected in any of the 

perimeter wells. 

A summary of calculated statistical results is presented in 

Table 3.7. 

The mean manganese concentration in perimeter monitoring 

well OW-2 was determined to be not significantly different from the pooled 
mean manganese concentration in the interior monitoring wells. 

However, in perimeter monitoring wells OW-1,OW-3 and 

OW-4, the mean manganese concentrations over nine rounds of RA sampling 

were each determined to be statistically significantly higher than the pooled 

mean manganese concentration in the interior monitoring wells. 

The interior monitoring wells provide data which are 
representative of the groundwater directly impacted by the landfill. In this case, 
the pooled mean manganese concentration directly below the landfill was 



1.218 mg/L. However, further downgradient, the manganese concentrations are 

significantly greater than the concentrations in groundwater below the landfill. 
Therefore, the presence of the landfill cannot be the sole source of the elevated 

levels of manganese in perimeter monitoring wells OW-1,OW-3, and OW-4. An 

alternate source of manganese has been documented through independent 

research and is discussed in Section 3.4.3 

The mean chromium concentration for each of the perimeter 

wells over nine rounds of RA sampling was determined to be lower than the 
pooled interior well mean chromium concentration. This change was not 

significantly different, but does indicate that contaminants are not migrating from 

the landfill. 

3.4.3 Natural Regional Distribution Of Manganese 

A recent review entitled "Naturally Occurring Manganese, 

Cedartown Municipal Landfill Site, Cedartown, Georgia," (October, 1996) by 
Superior Consultants and Wm. C. Hutton Consultants established that the region 

surrounding the Site has naturally-occurring elevated manganese levels in soil, 

surface water, sediment and groundwater. According to USEPA'S "STORET" 
database, manganese levels as high as 46,200 parts per million (ppm) have been 
detected in stream sediments about 26 miles northeast of Cedartown. The 
United States Geological Survey (USGS) database "WATSTORE" documents 
manganese concentrations ranging from 500 to 57,000 parts per billion (ppb) in 
Georgia surface water, while levels ranging from 500 to 10,000 ppb have been 

reported in Georgia groundwaterl. Substantial manganese deposits have been 
identified within 5 to 6 miles of the Site, in Polk County. Manganese mining 
occurred at several locations within 30 miles of Cedartown, and an ore sample 
collected from the Ledbetter Mine was found to contain manganese at 
11,500 ppm. Also, groundwater manganese levels throughout the State of 
Georgia are higher than those detected at the Site. 

Prior to being used as a landfill, the Site was an iron ore 
mine (the Ledbetter Mine). The relationship between iron ore and manganese 
has been documented both globally and with respect to Georgia iron ore 



deposits. Manganese is one of the most common of the impurities associated 

with brown iron ore. Such iron ores, for example, the Clinton iron ores, are 

commonly found in the Northwest of Georgia. Manganese ores, as well as 

brown iron ores, are reported to occur as pockets or irregular deposits. 

Manganese ore deposits in the nearby Cartersville and Cave Springs districts 

occur as irregular, lenticular bodies which vary in size, ranging from small grains 

to large masses. Chemical analyses of manganese ore samples from these 

districts have indicated manganese levels in the range of 15 percent to 60 percent. 

Therefore, the elevated levels of manganese in groundwater 

are most likely due to naturally occurring manganese in the area of the Site. The 

presence of randomly distributed naturally occurring manganese at the Site does 

make the use of the groundwater Performance Standard of 0.84 mg/L at this Site 

questionable. 

3.4.4 Transport 

If it is assumed that the migration of leachate from the 

landfill is occurring, leachate migration from the landfill to the downgradient 

wells would occur via the limestone stratum underlying the waste and clay 

residuum. Therefore, it is relevant to assess the COC concentrations in the 
leachate as it leaves the landfill proper and migrates to the underlying Bedrock 
Aquifer, which is the conduit for leachate migration to the downgradient 

monitoring wells. 

As the leachate migrates from the landfill to the underlying 

bedrock aquifer, and then downgradient, processes such as advection, dispersion, 

dilution, and sorption take place and would result in the reduction of leachate 

concentrations in groundwater. Solute concentrations along the groundwater 

flowpath would ultimately be reduced. Even conservative tracers (i.e., compounds 

that do not interact with porous media or undergo decay), exhibit reduced 

concentrations along a given groundwater flowpath. 



If it is further assumed that migration of leachate from the 

landfill is occurring and is impacting the downgradient monitoring wells, it 

would be expected to find some contaminants in the downgradient monitoring 

wells at concentrations significantly less than those observed where the leachate 

exits the landfill and enters the aquifer. This decreasing concentration trend was 
observed with chromium at all the downgradient monitoring wells. However, at 

three downgradient monitoring wells (OW-1,OW-3,OW-4) increased 
manganese concentrations were observed and at another downgradient 
monitoring well (OW-2) no significant reductions in concentration were observed. 

There is no explanation for the observed increased 
manganese concentrations downgradient of the Site other than the presence of 

another source of manganese. The literature and history of the area support the 

assertion that this elevated manganese is naturally occurring in the soil and 
groundwater; therefore, further remedial action at the Site would not result in a 

reduction of manganese concentrations in groundwater downgradient of the 
Site. The sporadic nature of elevated manganese is also consistent with the 
established geology of the area, in which manganese deposits are known to occur 

as irregular lenticular bodies of varying size. 

3.5 SURFACE WATER 

In order to evaluate the Performance Standards for Site 

surface water, the surface water analyses obtained during the RA were compared 
to the appropriate Federal Ambient Water Quality Criteria or more stringent 

Georgia Surface Water Quality Standard. The surface water quality Performance 

Standards are listed in Table 3.2. 

3.6 SUMMARY OF MANGANESE PRESENCE 

The elevated manganese concentrations observed 
downgradient of the Site are considered to be naturally occurring in the soil and 

groundwater of the area. The data obtained during the RA sampling support the 

assertion that the observed elevated manganese concentrations are naturally 



occurring. Assuming that leachate is migrating from the landfill to the perimeter 

monitoring wells, the increased manganese concentrations downgradient can 

only be attributed to another source of manganese. The tenth round of 
groundwater sampling at the Site was specifically targeted to identify the 

presence of a landfill-derived leachate plume. This sampling event clearly 

demonstrated that landfill leachate has not impacted perimeter monitoring wells 

OW-1,OW-3, and OW-4. As a result, it was positively shown that the 

manganese in the groundwater is due to another source. Based on the well 

documented naturally-occurring manganese deposits in the region, and naturally 

high manganese concentrations in surface water and groundwater throughout 

the State, it is concluded that these elevated manganese concentrations are 
naturally occurring. 

The sporadic nature of the elevated manganese 
concentrations in the groundwater is consistent with the documented sporadic 

nature of manganese and brown iron ore deposits in the region. These deposits 

typically occur as lenticular bodies of irregular size and distribution. 

Due to the naturally occurring high manganese 

concentrations in the region's soil and waters, remedial action at the Site would 

not result in a reduction of manganese concentrations in the area downgradient 

of the Site. Therefore, all Performance Standards have been achieved and the 

Site Remedial Action is considered complete. 



4.0 CONSTRUCTION ACTIVITIES AND OUALITY CONTROL 

Construction activities conducted as part of the Selected 

Remedy included the following: 

abandonment of select NUS constructed monitoring wells; 
background monitoring well construction; and 

modifying existing monitoring well OW-3. 

The following sections present the details of the construction 

activities performed during the RD. 

4.1 MONITORING WELL ABANDONMENT 

Several of the groundwater monitoring wells installed 

during the USEPA site investigation were not included in the RA groundwater 
monitoring program. As a result, it was agreed to decommission these 

monitoring wells during the RD. The following monitoring wells were 

decommissioned during the RD: 

Monitoring Well No. Rationale 

Well screen straddled residuum/ 
bedrock interface 

Drilled through waste 

Shallow monitoring well, not required 
in monitoring program 

Unknown lithology 

The locations of the monitoring wells decommissioned 

during the RD are presented on Figure 2.2. 

Prior to initiating the field activities for this task, detailed 
decommissioning procedures were developed for each monitoring well. These 
decommissioning procedures were previously provided to USEPA in the 

Pre-Final Construction Report. (A copy of this report is provided in 



Appendix B). In general, monitoring well decommissioning included the 

following tasks: 

removing the surface protection; 

checking the riser pipe for plumbness and alignment; 
overdrilling the well with 4 1/4-inch ID hollow-stem augers or a $-inch ID 

core barrel; 
removing all the 2-inch diameter well materials; 

backfilling the borehole with bentonite grout; and 

restoring the ground surface. 

These procedures were followed for monitoring wells 

CL-02-WP, CL-09-WT and CL-11-WP. The full details of the decommissioning 

activities are provided in the Pre-Final Construction Report. Attempts were 

made to decommission monitoring well CL-08-WP using these procedures; 

however, a blockage was discovered at 3 feet below grade, which prevented the 

overcoring. As a result, the 2-inch diameter well screen and riser pipe were filled 

with bentonite grout. The details of the decommissioning of monitoring well 

CL-08-WP are also provided in Appendix B. 

Subsequent to the decommissioning of monitoring well CL- 

08-WP, CRA reviewed the original construction documents for the well. Based 

on this review, it was determined that the closure was adequate. The details of 

this review and assessment are also provided in Appendix B. 

BACKGROUND MONITORING WELL CONSTRUCTION 

During the RI, two monitoring wells (CL-09-WP and 

OW-6B) were designated as background monitoring wells. The purpose of these 

background monitoring wells was to provide an indication of the soil and 

groundwater chemistry for similar Site geologic conditions unaffected by 
landfilling operations. However, there was a variation in the groundwater 
chemistry between these two monitoring wells during the three RI sampling 

events. In order to improve the definition of background groundwater quality, 



an additional background monitoring well was installed upgradient of the 

landfill as part of the Selected Remedy. 

On December 21,1994, bedrock monitoring well OW-7 was 
constructed as an open borehole. Upon initiation of development on January 4, 

1995, the monitoring well was found to have collapsed and be non-yielding; 
therefore, replacement monitoring well OW-7R was constructed on January 19, 

1995. Details of the construction are discussed in the "Final Construction Report" 

presented in Appendix C. 

4.3 MONITORING WELL OW-3 MODIFICATIONS 

Perimeter monitoring well OW-3 was installed during the 

RI. The monitoring well was originallv constructed with a 6-inch diameter 

low-carbon steel to a depth of 156 feet; and an open hole to 193 feet below grade. 

During the RA groundwater sampling events in April and 

July 1995, it was noted that it was becoming increasingly difficult to achieve low 
turbidity (i.e. less that 10 NTUs) during well purging. This fact was attributed to 

the degradation of the low-carbon steel casing and the presence of iron-reducing 
bacteria. It was therefore recommended to USEPA that perimeter monitoring 
well OW-3 be modified by completing the monitoring well with Zinch diameter 
stainless steel material. USEPA granted approval for the modification of 
perimeter monitoring well OW-3 on October 17,1995. 

Monitoring well OW-3 was converted to a 2-inch diameter 

monitoring well in October 1995. The full details of the conversion were 
previously provided to USEPA in Progress Report No. 18 dated November 3, 
1995. A copy of this correspondence is provided in Appendix D. 

4.4 CONSTRUCTION QUALITY CONTROL 

Construction activities were conducted in accordance with 

the RD/RA Work Plan and were observed by USEPA. No sigruficant deviations 



to the RD/ RA Work Plan were made. In addition, consultation was made and 
approval was granted by USEPA prior to any deviations in field methods. 



5.0 FINAL INSPECTION 

Due to the limited construction activities performed at the 

Site during the RD/RA, USEPA did not deem it necessary to conduct a final 

inspection. USEPA, however, did oversee some background monitoring well 

construction activities and several groundwater sample collection activities. 



6.0 CERTIFICATION 

The certification of the Selected Remedy for the Site is 

discussed in the section that follows. This section of the report summarizes the 

remedial actions undertaken to date by the Group at the Site. The purpose of 

this section is to provide a certification that the remedial actions undertaken at 

the Site are complete and have addressed the potential risk at the Site; and that 

no further response actions are appropriate. Based on the completion of these 

actions, the deletion of the Site from the NPL is warranted. 

6.1 INSTITUTIONAL CONTROLS 

During the RI, it was determined that the only medium of 

concern was groundwater. This was based on a calculated potential risk to 

human health based on the consumption of groundwater. At the time of the RI, 

there were no groundwater users in the vicinity of the Site. This fact holds true 

today. In order to guarantee that there will be no future use of groundwater in 

the vicinity of the Site, the City has acquired the lands illustrated on Figure 2.1. 

An ordinance has been passed by the City establishing these lands as "special use 

(restricted)". This designation prevents subsurface disturbances and use of 

groundwater. 

This action has eliminated the potential exposure pathway of 

groundwater consumption. 

6.2 LANDFILL COVER AND SEEP MONITORING 

As part of the RA, landfill cover inspections have been 
undertaken on a semi-annual basis. These inspections have confirmed that the 

landfill cover is in good repair and is well vegetated. It was also noted that the 

condition of the cover has not changed over the period of the inspections. This 

fact is not surprising, given that the landfill closed in 1979; and that waste was 

placed in discrete excavations. Therefore, significant additional settlement is not 
expected. As a result, no further cover upgrades are required. 



During the RI only one leachate seep (east seep) was 

identified. Leachate seep inspections conducted concurrently with the cover 

inspections have confirmed that no new seeps have developed. Given this fact, 

and the lack of impact of the east seep on surface water quality, no further 

response actions for leachate control are warranted. 

6.3 SITE SURFACE WATER MONITORING 

The surface water quality monitoring conducted has shown 

that the east seep has not impacted the water quality of the Coke Pond. The 

analyses have shown that the concentrations of the surface water COCs meet the 

most stringent Performance Standards for the Site. As a result, further surface 

water monitoring is not required. 

6.4 SITE GROUNDWATER MONITORING 

The Site groundwater monitoring data collected during the 

RA has shown that the only groundwater COC detected consistently in the 

background and perimeter monitoring wells is manganese. The distribution of 

manganese in the groundwater was found to be random in nature. The 

concentration of manganese was found to be higher in three perimeter 

monitoring wells than in the interior monitoring wells. In addition, the results of 
the tenth groundwater sampling event confirmed that the perimeter wells are 

not impacted by landfill leachate. These facts confirm that the landfill is not the 

source of manganese in these perimeter monitoring wells. 

Independent research has established that manganese is 

naturally occurring in the soil, surface water, sediment, and groundwater 
surrounding the Site. The sporadic nature of the elevated manganese detections 

in Site groundwater is consistent with the documented sporadic occurrence of 
manganese and brown iron ore deposits in the former Ledbetter Mine. 



Due to the naturally occurring manganese in the soil and 

groundwater, no further response actions will reduce the manganese 

concentrations in Site groundwater to the Performance Standard specified in the 

ROD. In addition, the performance of further groundwater quality monitoring 

will not provide any valuable information with respect to Site conditions. 

6.5 SUMMARY 

The Cedartown Group has performed all appropriate 

response actions at the Site. No further response actions will reduce the 

concentration of manganese in the groundwater to the Performance Standard as 
the manganese is naturally occurring. 

As a result of these findings, it is appropriate for USEPA to 

delete the Site from the NPL and transfer responsibility for the Site to the State of 

Georgia. 



7.0 OPERATION AND MAINTENANCE PLAN 

The operation and maintenance (O&M) program, as 

presented herein, was developed for the ongoing Selected Remedy components. 

The following section describes the ongoing (O&M) activities, potential problems 

associated with these activities and the corrective actions required to avoid or 

mitigate them. 

7.1 LANDFILL COVER MAINTENANCE AND SEEP CONTROL 

The integrity of the landfill cover and the presence/absence 

of uncontrolled leachate seeps shall be confirmed during the semi-annual Site 

reconnaissance surveys. Landfill cover deficiencies due to slope failure and/ or 

erosion will be mitigated by regrading and/or repacking the cover area to 

remove the potential for refuse exposure at the ground surface. The landfill 

cover shall be restored such that a minimum cover of 3 feet is maintained in the 

problem areas. 

If a surface seep is discovered, the discharging fluid will be 

sampled and analyzed for the surface water contaminants of concern. Once it 

has been established that the leachate seep poses a potential threat to human 

health and/or the environment, the appropriate remedial alternative will be 
determined. Leachate seeps which may adversely impact human health or the 

environment will be mitigated by one of the following alternatives: 

i) repacking and/or regrading the landfill cover at the seeps location; or 

ii) installing a toe-drain to transport the leachate to a collection system. 

The selection of the appropriate remedial alternative will be 

based on the location of the seep, the chemistry of the leaching fluid and the 

potential impacts to human health and the environment. The selected leachate 

seep mitigative alternative, as determined by CRA and approved by the EPA, 

will be described in detail in a technical memorandum to be submitted to the 

Group two weeks after the seep is located. 



The long-term frequency of inspections will be determined by 

USEPA or with GAEPD upon removal of the Site from the NPL. 

7.2 GROUNDWATER MONITORING AND SAMPLING 

The O&M activities associated with groundwater monitoring 

and sampling shall include the temporary abandonment of all Site monitoring wells 
in accordance with Georgia Statute Title 12, Article 3, Chapter 5 (Wells and Drinking 

Water). In addition, prior to future groundwater sampling activities, the monitoring 

wells will be inspected by a Georgia registered Professional Engineer or Professional 
Geologist to determine if corrective action of any monitoring well is required. 

Additional activities associated with future groundwater sampling shall include 
cleaning and calibration of the monitoring, purging and sampling equipment (e.g., 

water tape, pumps, meters, etc.). The SOPS for cleaning and calibrating the field 
equipment is described in Appendix A - Sampling and Analysis Plan of the RD/RA 

Work Plan. 

The need for additional groundwater sampling will be 

determined by USEPA or with GAEPD upon removal of the Site from the NPL. 



8.0 SUMMARY OF PROJECT COSTS 

8.1 PRP PROTECT COSTS 

A cost analysis was developed to estimate the costs to be 

incurred during the performance of the RD/RA activities. This analysis was 

presented in the FS and provided a cost estimate for the following RD/ RA tasks: 

Background monitoring well installation ($10,000); 
Quarterly groundwater monitoring events and reporting for 0 to 5 years 

($232,400); 

Semi-annual groundwater monitoring events for 6 to 30 years ($189,300); 

Annual reporting for 6 to 30 years ($94,430); 

Landfill cap inspections/ reporting/ maintenance for 0 to 30 years ($88,720); 

and 

Institutional controls ($10,000). 

The total estimated cost to conduct these activities was 

$625,000 assuming net present worth calculated using a seven percent compound 

interest factor. This estimate, however, did not include the costs incurred during 

the performance of the following additional tasks required by the final approved 

RA, for the petition to delete the Site from the NPL, or those tasks requested by 

USEPA: 

Additional Tasks Required 

Monitoring well decommissioning ($15,000); 

Surface water monitoring ($1,500); 
Two-Year Evaluation Report ($18,000); 

Various additional meetings with USEPA ($3,000). 

Petition for Deletion Activities 

Modification of monitoring well OW-3 ($10,000); 

Research of manganese presence, compilation and comparison of 

groundwater and leachate pH ($15,000); 



Petition to reclassify monitoring well OW-1 as a background monitoring well 

($8,000); 
Petitioning to delist the Site from the NPL ($8,000); 

USEPA Requested Tasks 

Pre-Final Construction Report ($2,500); 

Final Construction Report ($1,500); and 
Two additional groundwater monitoring events ($18,000); 

The total cost for these unscheduled activities amounted to 

approximately $100,500. Since the inception of the RD/RA activities (May 1994) 

through to December 31,1997 total costs for all scheduled and unscheduled 

activities amounted to $283,867.33. The estimated final cost including all 

activities performed through the delisting process is approximately $288,000. 

8.2 USEPA OVERSIGHT COSTS 

The estimated USEPA oversight costs for the initiation of the 

RA (May 1994) as determined through historic invoicing and projected costs to 

complete this delisting process is approximately $300,000. 
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TABLE 2.1 

CONSTRUCTION DETAILS FOR NUS MONITORING WELLS DECOMMISSIONED 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Grorrtrd Depth to Toy of Well Screeired litten)al(3) Bottoirt of Well 
Well Elevatioir Bedrock Eleuntiotr Elevatiotr Depth Elevatiorr Depth Scree11 1trten)nl 
No. (fi. AMSL)(2) (ft. BGS) (fi. AMSL) cft AMSL) cft BGS) (4) cft AMSL) (ft BGS) Lithologic Materinl 

CL-OZWP 819.7 43.5 822.04 768.2 - 778.2 41.5 - 51.5 767.7 52.0 clay/ limestone 
CL-08- W P 854.5 -- 856.21 751 .O - 761 .O 93.5 - 103.5 750.5 104.0 siderite 
CL-09- WT 802.5 -- 803.18 781.5 - 786.5 16.0 - 21 .O 781.0 21.5 clay 
CL-11-WP NA(5) NA NA -- 51.5 - 61.5 -- 62.0 unknown 

Notes: 

(1) Source: NUS Corporation data. 
(2) AMSL - Above mean sea level 
(3) Depths are estimated 
(4) BGS - Below Ground Surface 
(5) NA - not available 

CRA 3482 (9) 



Well 
Number 

OW-1 

OW-2 

OW-3 

OW-4 

OW-5 

OW-6B 

OW-7R 

CL-03-WP 

CL-04-WP 

CL-05-WP 

CL-06-WP 

CL-07-WP 

CL-09-WP 

Notes: 

TABLE 2.2 

CONSTRUCTION DETAILS FOR MONITORING WELL NETWORK 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

TOP of 
Ground Well Screened Ztzterval 

Elevation Elevatiorz Elevation Depth 
(Ft. AMSL) ( I )  

820.79 

824.45 

801.50 

799.00 

795.42 

804.12 

806.70 

833.60 

796.81 

850.10 

857.40 

(Ft. AMSL) 

823.80 

827.50 

803.29 

801.52 

797.92 

805.12 

809.30 

836.41 

796.81 

853.34 

861.02 

(Ft. AMSL) 

761.79-771.79 

767.45-782.45 

Open Hole 

739.0-749.0 

712.42-732.42 

Open Hole 

724.70-734.70 

736.1-751.1 

755.31-765.31 

733.6-743.6 

770.4-780.4 

(Ft. BGS) 

49.0-59.0 

42.0-57.0 

50.0-60.0 

63.0-83.0 

72.0-82.0 

82.5-97.5 

31.541.5 

106.5-116.5 

77.0-87.0 

20.0-30.0 

- 

Page 1 of 1 

Screened 
Bottonz of Well Ztzterual 

Elevation Depth Lithologic 
(Ft. AMSL) 

760.79 

764.45 

608.50 

730.00 

710.42 

696.12 

724.70 

735.60 

754.81 

733.10 

769.90 

792.80 

770.40 

(Ft. BGS) 

60.0 

60.0 

193.0 (3) 

69.0 

85.0 

108.0 (4) 

88.0 

98.0 

32.0 

117.0 

87.5 

30.5 

32.0 

Ma teria 1 

Dolostone 

Dolostone 

Limestone 

Limestone 

Limestone 

Limestone 

Siderite 

Clay/ limestone 

Limestone 

Limestone 

Limestone 

Limestone 

Limes tone 

(1) AMSL - above mean sea level 
(2) BGS - below ground surface 
(3) Well has since collapsed to 646.50 Ft. AMSL or 155 Ft. BGS. 
(4) Well has since collapsed to 752.12 Ft. AMSL or 52.0 Ft. BGS. 
(5) Source: NUS Corporation 

CRA 3482.12-T2-2 



TABLE 3.1 

GROUNDWATER CONTAMINANTS OF CONCERN AND PERFORMANCE 
STANDARDS 

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 

Con tarninant of Concern 

Manganese 

Bervllium 

Cadmiumc 

Chromiumd 

Lead 

Performance Standard 
CP~U 

a Revised USEPA groundwater protection level for manganese (November 1995). 

b Safety Drinking Water Act Maximum Contaminant Level (MCL). 

c Included due to contaminant concentrations and frequency of detection. 

d While chromium was below detection during third sampling round, it was detected above 
standards in previous rounds. Therefore, it was retained for determining performance standards. 

e EPA Action Level from Lead and Copper Rule, 56 FR, June 7,1991. 

CRA 3482 (12) 



Aluminum 

Chromium 

Copper 

Lead 

Nickel 

Zinc 

Notes: 

FAWQC 
GSWQS 
NA 
ND 
a 

References: 

(1) 

TABLE 3.2 

SURFACE WATER CONTAMINANTS OF CONCERN 
AND PERFORMANCE STANDARDS 

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 

FAWQC (1, 2) 
Acute Chronic 
(P& ccrsn, 

GS WQS (3) 

CP@) 

NA 

120 a 

6.5 a 

1.3 a 

88 a 

60 a 

Federal Ambient Water Quality Criteria. 
- Georgia State Water Quality Standards. 

Not Available. 
Not Detected. 

- Assumed Surface Water Hardness $100 (as mg/L CaCO ). 
3 

USEPA Quality Criteria for Water 1986 EPA/M0/5-86-001 May 1986, 
51 Federal Register 43665, Update September 1987. 

- IRIS - EPA Integrated Risk Information System Database, July 1992. 
Rules and Regulations for Water Quality Control, Chapter 391-3-6, 
1993, Georgia Department of Natural Resources, Atlanta, Georgia. 

- EPA Region IV "Toxic Substance Spreadsheet", EPA Water Quality 
Standards Unit. 

CRA 4182 (12) 



Locntiorr: 
Snrnple ID:  

Dnte Snrrrpkd 

Parameters 

Ikrylliuni 
Cadmium 
Chron~iurii 
Lead 
Mangancls 

Locntiorr: 
Satnple I l l :  

Dnte Snr~rplert 

Parameters 

Heryllium 
Cadmium 
Chromium 
[.cad 
Manganese 

GROUNDWATER METALS HESULTS FOR UACKGI<OUNI) MONITORING WEI.1.S 
REMEDIAL ACTION GROUNDWATER MONII'ORING 

CEDARTOWN MUNICIPAI. 1.ANDFII.I. SITE 
CEI>ARTOWN, GEORGIA 

Note: 

ND - Not d r l t i t t d  dl tlw reporting l ~ n i ~ t  stated In parcnthm 



Locntion: 
Snrnplc ID: 

Date S~ortplcd: 

ikrylliuni 
Cadmium 
Chromium 
Lead 
Mang.111cse 

GROUNDWKI'ER hlBI'A1.S RESULTS FOR RACKGROUND MONI'I'ORING WEI.1.S 
REMEDIAL ACTION GROUNDWATER MONITORING 

CEDARTOWN MUNICIPAL LANDFII.1. SI'I'E 
<'EI)AR'I'OWN, GEORGIA 



GROUNDWATER METALS RESULTS FOR INTERIOR M O N I T O R I N G  WELLS 
REMEDIAL ACTION G R O U N D W A T E R  M O N I T O R I N G  

C E D A R T O W N  MUNICIPAL LANDFILL SITE 
CEDARTOWN,  GEORGIA 

Locatioir: CL-05- WI' 
Sarnple ID: W-3482-10s- G W-3482-10s- GW-3482-JOS- G W-3482-10s- G W-3482-10s- G W-3482-JOS- G W-3482-021297- G W-3482-09099 7- 

01 1095-1 1 042895-02 7 0721 95-08 102695-10 01 0496-1 3 042396-08 NP-09 10s-08 
Date Slrrrrplcd: 1A OP5 BRXB5 7/2 ID5 1 0/26/95 V4D6 4R3P6 M a 9 7  9/9/97 

Parameters Units 

Berylliuni mg/L ND(0.005) ND(O.0050) ND(0.005) ND(0.0050) ND(0.0050) ND(O.0050) ND(0.0050) ND(0.0050) 
Cadmium mg/ L ND(0.005) ND(0.0050) ND(0.005) ND(0.0050) ND(0.0050) ND(O.0050) ND(0.0050) ND(0.0050) 
Chronlium mg/L ND(O.O1) ND(O.O1OO) ND(O.01) ND(O.O1OO) ND(O.O1OO) ND(O.O1OO) ND(O.O1OO) ND(O.O1OO) 

Lend mg/ L ND(0.003) ND(0.0030) 0.003 ND(0.0030) ND(0.0030) ND(0.0030) ND(0.0030) ND(0.0030) 

Mangdnesc mg/L 1.27 2.46 1.91 1.43 1.66 1.75 1.68 2.08 

Locra tioir: 
Snlnjllc ID: 

Parameters Units 

Berylliurti rng/L ND(0.005) ND(O.0050) ND(0.0050) 
Cadmium mg/L ND(0.005) ND(O0050) ND(0.0050) 
Chromium mg/L 0.423 0.173 0.0103 

Lead mg/ L ND(0.003) 0.0046 N D(O.NJ30) 

Manganese mg/L 0.662 0.888 0.204 

N D  - Not detected at the reporting linut stated m parentheses. 

<'R,\ 3582 (12) 



~ ~ ~ O L l N l ~ \ \ ' ~ \ l l  U Lll l . \ l  S Kl SUKKS lX>U P1KlLll.l'l.K L l ~ ~ N l l ~ ~ l ~ l N l ~  IVI I 1 5  
RI:hll DIAI. ACI'ION CKOUN1)WATER LIONI'I'OUING 

CCDARTOWN LIUNICIPAI. MNUI:ILL SI SE 
CLVARSOWN, GEORGIA 

I ' r r rmrtm Units - -  

Rtm Ilrum mg/L NV(0 005) ND(0 0050) NIX0 0050) ND(0 0050) NV(O 0050) NIX0 0050) ND(0 0050) NV(O 0050) NI)(O WM) NV(0 00%) 
Cndm~um mg/L ND(0 005) ND(0 DOH)) ND(0 0050) ND(0 0050) NWO 0050) ND(0 0050) ND(0 0050) ND(0 0050) NV(0 0050) NU(0 DOH)) 

Chromrun~ mg/L ND(0 01) ND(0 0100) ND(0 0100) ND(0 0100) ND(0 0100) ND(0 0100) 0 mw ND(O 0100) ND(O 0100) ND(O 0100) 
Lwd mg/ L ND(0 (O3) NWO 0030) NIX0 0030) ND(0 0030) ND(0 0030) ND(0 0030) ND(0 0030) ND(0 0030) ND(0 0030) NU(0 0030) 
h l d n g d n ~  mg/L 283 3 25 3 05 3 26 3 49 4 10 0 mb4 249  4 33 3 07 

Lon11 iorr: OW-2 
Slrrnylr ID: W-3482-10s- CW-3482-10s- G W-34-92.lOS- C W-3482-10s- CW-3482-JOS- GW-3482-IOS GW-34-92-jOS C W-,3482-105 G W-3482-IOS- G W-34-92 GW-34-92 GW-3482 

010595-01 01279MLS 072095-06 102395-02 010396-09 042396-WM.yMSV) 071096-06 071096-07 1024%-CX 021297 owsS7-10s-01 090997-10s-01 
h t r  Snrrrplrk W 5  *17m 7 n W 5  1 W 5  I&% i/lW 7/1m 1 M W  W 3 7  9/9/97 -7 

(Duy) (Duld 
I'arrmdrm Units - -  



Lcmlrorr: OW-J 
Srrrrple 11): W-.W?-/OS- GW-3M2-IOS- W-3482.lOS- GW-34612-10s- GW-3482-105- GW-3482-105- GW-3482-10s- GW-3482-105- GW-3182-021897- GW-3482-091097- 

0110V5-10 1342695024 072295-010 I02695012 OIWR6-11 042396-10 071196-11 102496-09 NP-13 DIE-I1 
I ) d r  S n r ~ ~ l r W  V I V 5  QIZYP5 7 E M 5  I@W5 l/+% PLt"b; 711 1 f l &  ?/lWi 9 A W 7  

&.rvlllum mg/L NIX0 005) NLXO 0050) ND(0 005) ND(0 0050) NL)(U IUIM) NU(O 0050) NV(O 0050) NII(0 0050) NU(0 0050) NV(O 0050) 
Cadrnlum mg/ L ND(0 005) ND(0 0050) ND(0 005) ND(0 0050) N NO 0050) ND(0 0050) ND(0 0050) ND(0 0050) ND(0 0050) ND(0 0050) 
Chrornlun~ nig/l NIX0 01) NWO 0100) ND(0 01) ND(0 0100) ND(0 0100) ND(0 0100) ND(0 0100) ND(0 0100) ND(0 0100) NV(0 0100) 
lilwl nid/l N l W  MI?) ND(0 0030) NIX0 003) ND(0 0030) ND(0 0030) ND(0 0030) ND(0 0030) NIX0 0030) ND(0 0030) NlI(0 0030) 
hIrng.~new, mg/l  0 114 4 89 116 4 99 4 J(I 4 92 5 3 4 52 4 li3 4 64 

ND(fl.0050) 
ND(0.0050) 
NIXO.OIW) 
NTyO 0030) 

1.93 

Rt'nIl~um mg/L NlY0 005) ND(0 0050) ND(0 005) N U 0  0050) N W  0050) ND(0 0050) ND(0 0050) NU(0 0050) NI)(O 0050) ND(0 0050) NI)(O 0050) NO(0 0050) 
Cddni~um nig/L NIX0 005) ND(0 0050) NTyO 005) ND(0 0050) NIX0 0050) ND(0 0050) ND(0 0050) ND(0 MI%) NU(0 0050) NTyO 0050) ND(0 0050) ND(0 0050) 
Chronwm mg/L ND(0 01) ND(0 0100) NWO 01) ND(0 0100) NU(O 0100) ND(0 0100) ND(0 0100) ND(0 0100) ND(0 0100) ND(0 0100) ND(0 0100) ND(0 0100) 
l r r d  mg/L ND(0 005) ND(0 0030) NLXO 003) ND(0 0030) ND(0 0030) NU(0 0030) ND(0 00W) ND(0 0030) ND(0 00W) ND(0 0030) ND(0 0030) ND(0 0030) 
hldngantw rng/l. OOlOB ND(O01W) ND(0 01) ND(0 0100) NU@ 0100) ND(O0100) ND(O0100) NV(OOI00) ND(O0100) ND(0 0100) ND(0 0100) ND(0 0100) 



C;I<OUNI)\\',\ I I K hllH A1 S KI:bUI.lS I-OR PI.Klhll~,~I'I~K hlONI IONIN(; \YI I I S 
KI(L1I-IXAI ,\CI'ION GROUNINVATER MONI'I'ORINC 

CFD,\KTOWN hlUNlClPAL 1ANDFII.L SITE 
CI:DAICI'OWN, GEORGIA 

I'rrrrnctrn Units - -  

N D  - Not d r l ~ t d  al the reforhng l~mal stated tn parmlhrxs 
I .  Estlmatd mu11 



Locdioir: 
Snrrrple ID: 

Date Saitryled: 

Parameters 

Aluminum 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

Locatiorr: 
Sanlple ID: 

Date Sarrryled: 

Parameters 

Aluniinum 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

SURFACE WATER METALS RESULTS 
REMEDIAL ACTION SURFACE WATER MONITORING 

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 

Coke Porid 
S W-3482-JOS- S W-3482-JOS- S W-3482-10s- S W-3482-10s- S W-3482-JOS- 

011195-13 042895-002 0721 95-01 102595-01 01 0396-01 
V11/95 @8/95 712 1/95 1 O ! W 5  U r n 6  

Units 

Coke Porrd 
S W-3482-10s- S W-3482-10s- S W-3482-10s- 

042496-01 071 196-01 102896-01 
4/24/96 7A 1/96 1 ODW6 

Units 

ND - Not detc~tcd at the reporting limit statcd in parentheses. 

CKA 3482 (12) 



TABLE 3.7 

Manganese 

Chromium 

Assumptions: 

Well 

OW-1 
OW-2 
0 W-3 
O W 4  
OW-5 
CL-03- WP 
CL-04-WP 

OW-1 
ow-2  
OW-3 
OW-4 
OW-5 
CL-03- W P 
CL-04- WP 

STATISTICAL ANALYSES - PERIMETER MONITORING WELLS 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Stairdard 
Deviatioir 

(SIJ) 

1.24 
0.27 
1.99 
1.44 
0.002 
0.022 
0.005 

0.002 
-- 
-- 

-- 
-- 
-- 
-- 

Variance 

(s$) 

I .54 
0.07 
3.96 
2.07 

4 x 10-6 
0.0005 
3 10-5 

4 x 10-6 
-- 
-- 
-- 
-- 
-- 
-- 

Critical 
Coiirpnrisoir 

Statistic 

(tc) 

2.365 
2.306 
2.365 
2.228 
2.306 
2.365 
2.365 

2.365 
-- 
-- 
-- 
-- 
-- 
-- 

Sigir$icairt 

Diflereirce 

Yes (higher) 
Yes (lower) 
Yes (higher) 
Yes (higher) 
Yes (lower) 
Yes (lower) 
Yes (lower) 

Yes (lower) 
-- 
-- 
-- 
-- 
-- 

-- 

1 .  Non-detect concentrations were assumed to equal one-half the detection limit. 
2. Duplicate data are considered discrete sample points. 
3. Performance standard for manganese is 0.84 nig/L. 
4. Performance standard for chromium is 0.1 mg/L. 





APPENDIX A 

ZONING ORDINANCE 
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CEDARTOWN. GEORGIA 

CERTIFICATION OF ORDINANCE 

CITY OF CEDARTOWN 

I ,  EMILY C. SHAW, AS CITY CLERK AND CUSTODIAK OF RECORDS FOR THE 
CITY OF CEDARTOWN, HEREBY CERTIFY THAT THE ATTACHED ORDINANCE IS A 
TRUE AND CORRECT COPY OF ORDINANCE NO. 1 4 .  1996, ZONING, AS 
CONTAINED ON FILE IN THE CITY CLERKS OFFICE OF THE CITY OF 
CEDARTOWN. 

THIS THE 6th DAY OF DECEMBER. 1996. 



ORDINANCE NO. , 1996 

AN ORDINAXCE BY THt CITY C O ~ 8 8 I O N  - OWN, G Z O R G U  

=EM, there is a need to change the distrrcts Vlthln 

the zoning code of the City of Cedartown, as contained in appendlx 

"Bn enritled nzoning*O, As to article four (IV) thereof; and 

WlUREAS, recently the City of Cedartown has determined it 

necessary to acquire certain property to be Ennexed to the City of 

Cedartown, which said property was formerly used for the disposal 

o f  municipal solid waate in the city and was the former site of the 

Iw~edanovn Landf illn ; and 

-, the Commission desires to restrict the zoning ~ 
within the uses of this property, and must therefore create another 

zoning classification within the city concerning this special use: 

and 

-, in the future there may be certain additional 

mpecial use zoning classifications for the uses hereinafter defined 

or similar problems which may result in amendments of the zoning 

ordinance of the City of Cedartown is such special circumstances; 

and 

-CAB, there is a need by this ordinance to adopt 

certain provisions to authorize these changes in this ordinance; 

Now, Therefore, be it ordained by the City Commission of 

the City of Cedartown, and is hereby ordained and established by 

said authority as follows: 

9.ction 1: 

This ordinance shall be first read and reviewed by the 

Commission at its September, 1996 meetinq. A public notice 

concerning these proposed changes in the zoning code of the City of 

Cedartown shall, after the ordinance has been reviewed, be 

published in the Cedartown Standard. Said notice is attached here 

to exhibit **An and made apart hereof by reference. Public comments 

shall be obtained before final approval of these amendments, at a 

public hearing to be called and held at the regular October meeting 

Of the City Commission of the City of Cedartown, to be held on 

Monday, October 14, 1996 at seven o'clock in the evening. 



section 2; 

The Code of the City of Cedartown as contalned lr, 

appendrx "0" thereof, rn artlcle four shall stand amended by addinq 

,lto section 4.1 thereof entitled "Division lnto DistrlctsM the 

;!following two new additional districts or designations to be 
I 
\,defined as follows: 
1 1  
I ' 
I 1 

"SU-1 special use (restricted) district 

SU-2 (Special Use Classification)" 

The Code of the City of Cedartown shall stand further 

lamended as to Appendix "En article seven (VII) entitled "Use 
I 

:Requirements by Districteo, by adding thereto a new section to be 

designated as section 7.10. Said section shall read as follows: 

I I "Sec.7.10. Special Use (Restricted) district" 

.Within a special use (Restricted) district, the following uses 
0 

'shall be permitted: 

7.10.1. The planting of permanent vegetation, ground 

cover, timber or any other vegetation to 

prevent erosion, sedimentation or to prevent soil 

disturbance in the designated district. 

7.10.2. The property in this classification has previously 

been declared to potentially be a threat to human 

health and the environment; or could be potentially 

such a threat, based upon either federal regulations, 

state procedures and\or local decisions of the zoning 

and plannlng commission of the City of Cedartown. As 

such, no improvements which would allow human 

occupation of the property, no ground water 

collection facilities, ponds, lakes; nor any wells 

(drinking water, commercial use wells, raw water or 

any other type wells) shall be permitted in this 

district. 

The Code of the City of Cedartown shall stand further 
I 
I amended by creating a new article eight (VIII) to Appendix "Bn- 



' Zoning which shall be entitled l*Artlcle VIII-Special Use 

'Classification Distrl~t'~. This nev article shall read as follows: 

I I 

ARTICLE VXXI ( 8 ) .  SPECIAL UBE DIBTRICT 

a) A "Special Use Districtm shall be defined as a 

district which creates , adjacent to abutting 
1 

Residential, Commercial, or Industrial zones, a 

certain new classificat~on of property based upon a, 

n ** of said property, or special 

stipulations concerning the use of the property; 

since the property because of its unique character, 

location or us. does not fit within the general use 

requirements by districts, as contained in article 

VII hereof. This use classification is based upon 

either special conditions for the use of the 

property, certain restrictions that will be applied 

to the use, or other similar circumstances so that 

the property thereafter will be designated with the 

Special Use. As an example, An ' l R - l n  use could have 

a further classification of "SUM Appended to it in 

that the residential single family dwellings to be 

built upon the property shall be based upon lots with 

either additional set back requirements as those 

contained in the subdivisions regulations, square 

footage use restriction, or other similar restrictions 

that may be placed by the developer of the property; 

or Special Uses placed upon the property by the tht 

city in connection with any reviev and approval 

of zoning of the property. 

b) The use to be permitted by this designation either as 

a special district under this article, or as a 

designation within any other Residential, Commercial 

or ~ndustrial District, shall consider the following 

uses and matters affecting the property: 

1 The use and zoning of surrounding property; 

2 )  The need for a apecial buffer, special 

circumstances with regard to tho zoning 



classification, :or other special use 

requirement of the property based upon 

location, terrain. size, topography or 

similar criteria; 

The overall zonlng development plan of the 

City of Cedartown as it relates to the 

geographical district within one square 

mile radius of the location of the 

property ; 

Environmental conditions, uses, concerns 

for similar requirements; 

The submitted development plan, or proposed 

building plan of the property. 

Other criteria as may be established by the 

planning c o ~ i s s i o n  or building inspector of the 

City of Cedartown in a review of any requested 

zoning. 

All laws or parts of laws in conflict herewith are 

specifically repealed. In the event any portion of this ordinance 

should be declared unconstitutional or otherwise unenforceful, all 

remaining portions thereof shall continue in full force and effect. 

ADOPTED AND APPROVED by the City Commission of the City 

of Cedartown on the 14th day of October, 1996, at a regular meeting 

thereof, duly called and held, all Commissioners voting " A y e N ,  

none voting "NoN. 

APPROVED : 

By : 

CHAIRMAN, CEDARTOWN CITY 
C O m I S S I O N  

ATTEST : 
1- /./"/b 
W Y ,  CEDARTOWN CITY 

COMMISSION 



I Notice is hereby given that an ordinance has been introducer I 
' at the September, 1996 meeting of the Cedartown City Commission 

, which, if adopted would make some changes in the zoning code of thl 1 
city. The first change would be to create a special restricted use 

, classification for property, so that property which may "I environmentally hazardous, subject to environmental investigations, 

or otherwise in need of special restrictions could be so classifie!' 

1 pursuant to the zoning ordinances of Cedartown. 1 
The Ordinance also would create a "Special Use Classificationu 

' which could be added to the existing zoning restrictions of th* 

City of Cedartown, or create a Special Use District for propertv 
I 

j l based upon the property s unique topography, uses to be made of th I 
. i  property, the nemd for zoning buffers, or similar matters. 

The effect of this ordinance is to create two new zoninl 

claesifications which will be used in the future in makinq 

decisions concerning zoning within the City of Cedartown. A cop: I 
of the proposed ordinance amendments is on file in the office of 

' the Clerk at City Hall. The document is available for publi.' 

inspection during normal business hours. 
I 

A Public Hearing, concerning this proposed zoning ordinanc, I 
amendment shall be conducted at the October regular meeting of the 

City Commission of the City of Cedartown, to be held on October 14 

1996 at seven o'clock (7:OO) in the evening. I 
04  This , day of September, 1996. I 

mily %. Shaw, city cler 
City of Cedartown 
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Xovember 25.1994 
DECOMMISSIONING PROCEDURES 

AIONITORING IVELL CL-08-WP 
CEDARTOWN MUNICIPAL LANDFILL SITE 

Reference No. 232 

1.0 MONITORING IVELL DETAILS 

(Note: the iollowinrg details were found on the hUS wed log.) 

Surface Casing: 8-inch diameter, set to a depth os 33 feet bgs 

Borenole diameter: Not stated. .Assumed to be slx or eight inches 

Riser Pipe Material: Stainless steel (Scheaule &own, likely Sch 5 )  

Riser P i ~ e  Diameter: ?-inches 
:Veil Screen hfaterrai: Stainiess steel 
\Veil Screen Diameter: 2-incnes 
Depth oi Well Screen: 103.5 feet bgs 

2.1 DECOMMISSIONING PR0CEQUE.S 

Remove above ground protective casing from the monitoring well by 
excavating by hand around the well. 

Check ?-inch diameter pipe for p1urnbness and alignment by lowering 
a 3-foot PJ7C dummv into the well. Sote anv areas or problems. 

Set up  Criil rig over the \veil. 

Commence coring 5vit.h a 4-incn outside diameter core 'oarrei. (Xote 
circulation water must be potable water from the City oi Cedartown's 
municiual water supply svstem.) .U drilling water ~ v i i l  be contained 
and trakierred to the oni~i te  storage tanks. 

Continue coring operation to 105 feet bgs, if possible. Remove ail 
2-inch diameter screen and riser pipe. Note: if  the core barrel cannot 
be kept straight during coring go to contingency procedure. 

Remove coring equipment and install tremie pipe into the borehole. 
Pump pure bentonite grout into the well to three ieet below ground 
surface. Allow grout to set over night. 

The following day top up the bentonite grout to three feet bgs, if 
required. Excavate around the &inch diameter surface casing to a 



1. If the augers go oif line during coring operations attempt to return 
coring barrei/augers to a plumb alignmenr. 

2. If t h s  is not ~ossible, cut the stainless steei pipe oif at the depth of 
problem. IN&: The minimum acceptable depth at which the 2-inch 
diameter pipe can be cutoff is 20 feet bgs.) Remove coring equipment 
or augers and cutoff 2-inch diameter pipe. 

Lower the trernle tube into the well and, if possible, into the 2-inch 
diameter uiue. Pumo grout into the 2-incn diameter pipe and the 
borenoie ro a dep;h o i  three ieet bes. .Uow the grout to set 
overnlgnt. 

Cornpiete the ciosure as speuiied in b. above. 

4.0 ENT DFCONTAMINATION 

1. Move all down-hole equipment to the existing on-Site 
decontamination pad. 

Clean all eauipment ivith clean hot water under high pressure. 
Contain ail Adr&ontarnination water in the on-Site tanks. 

1. As the well is off the landfill and on private lands, ail drilling water 
must be contained and transierred to the on-Site tanks. 

2. Driil cuttings can be used to badcfiii the upper three ieet of the hole, 
with the remainder hauled back to the landfill for spreading at a place 
designated by CRA. 

Contractor generated non-hazardous waste is to be removed by the 
Contractor. 



?.'~~ember 25.1994 
DECOMMISSIONING PROCEDURES 

MONITORING IVELL CL-02-\W 
CEDARTOWN MUNICIPAL LANDFILL SITE 

Reference No. 3482 

1.0 MONITORING IVELL DETAILS 

(Note: the iollowing details were iound on the AWS weil 10g.j 

Surface Casing: None 
Borehole diameter: Not stated. -4ssumed to be eight inches 
Riser Pipe Material: Stainless steel (Schedule unknown. likelv Sch 5 )  

Riser Pipe Diameter: ?-inches 
lVell Screen Afateriai: Stainiess steei 

\Yell Screen Diameter: :-inches 
Depth or Well Screen: 51.5 feet bgs 

1. Remove above ground protective casing from the monitoring well bv 
excavating bv hand around the weil. 

7 . Checic 2-incn diameter pipe ior piumbness and aiignment bv lowering 
a 3-foot PVC dummy into the rveil. ro te  any areas oi uroblems. 

3. Set UD drill rig over rhe )veil. 

4. Commence coring with a 4-incn outside aiameter core barrei or over 
auger with 4 11'4 -inch inside aiameter continuous flight augers. (Note 
if corlng is used, circulation water must be potable water from the City 
of Cedartown's murucipai water supplv . svstem.) - All drilling water will 
be contained and transierred to the on-site storage tanks. 

4. Contrnue coringiaugering operation to 53 feet bgs, if possible. Remove 
all 2-inch diameter screen and riser pipe. Note: if the core 
barreuaugers cannot be kept straight during drilling go to contingency 
procedure. 

5. Remove coring equipment or augers and install tremie pipe into the 
borehole. Pump pure bentonite grout into the well to three feet below 
ground surface. Allow grout to set over night. 



December 29,1994 

L'ONESTOGA-ROVERS & ASSOCIATES 
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Reference No. 3482 
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were installed ten feet above the depths reported by NUS. The reported installed 
depths and the actual measured depths of all four wells are presented in Table 1. 

The following paragraphs summarize the decommissiong activities. Any deviations 
from these procedures will be explained in the following text. 

. . orutorlng Well Cl. - 02 - WP 

Monitoring well CL-02-WP was first checked for straightness with PVC pipe and 
sounded for a total depth and found to be installed at a depth of 42 feet BGS. The 2-inch 
diameter stainless steel riser pipe and saeen were overcored using a 4-inch diameter 
diamond core bit using air-rotary techniques for the entire depth of the well. Upon 
reaching the target depth, all of the stainless steel material was removed from the 
borehole and the borehole was grouted from the bottom up using the tremie method. 
The area surrounding the borehole was cleaned up and an attempt was made to restore 
the area to original condition. 

After sounding CL-O&WP for a total depth of 92 feet BGS, an attempt was made to 
overcore the 2-inch diameter stainless steel riser and saeen. An undetermined 
impenetrable obstruction at approximately 3 feet BGS prevented the removal of any 
stainless steel well material; therefore, the well material was grouted in place from the 
bottom up using the tremie method. The &inch diameter surface casing, 4-inch 
diameter protective casing, and 2-inch diameter stainless steel riser were cut off two feet 
below grade and removed. The area surrounding the borehole was then restored to 
original condition. 

ell CT. - 09 - WT 

Monitoring well CL-09-WT was sounded and checked for straightness to a depth 22 feet 
BGS. This depth is approximately the same as that reported by NUS. The 2-inch 
diameter stainless steel riser and saeen were then overcored using a 4-inch diameter 
diamond core bit and air-rotary technique. All the stainless steel well material was 
removed from the borehole and the borehole grouted from the bottom up using the 
tremie method. The area surrounding the borehole was cleaned up and restored to 
original condi tion. 



; 351 Oakbroom Drive. Suce 1 SO 
?lorcross. Gcorgra 30093 
:404) 241 - 6 C Z 7  ' 3 ~  1104) 4Al-2050 

December 29,1994 Reference No. 3482 

Ms. Annie Godfre y 
Remedial Project Manager 
South Superfund Branch 
United States Environmental Protection Agency 
Region IV 
345 Courtland Street, NE 
Atlanta, Georgia 30365 

Dear Ms. Godfrey: 

Re: Pre-Final Construction Report 
C e d w n  -Landfillte - C~&town, G e o w  . . 

In accordance with the approved Remedial Action/Remedial Design (RD/RA) Work 
Plan for the Cedartown Municipal Landfill (CML) Site, four existing groundwater 
monitoring wells (CL-02-WP, CL-08-WP, CL-09-WT and CL-11-WP) were 
decommissioned and one upgradient groundwater monitoring well (OW-7) was 
installed. These activities were performed by Richard Simmons Drilling Co., Inc. and 
were conducted during the periods of December 13 - 15 and December 19 - 21,1994. 
This letter report details the above activities. 

This report was not included in the approved RD/RA Work Plan. However, the 
content and schedule for the Pre-Final Construction Report were established in a letter 
dated December 4,1994 (Mateyk to Godfrey). 

Groundwater monitoring wells CL-02-WP, CL4&WP, CL-09-WT and CL-11-WP, 
previously installed by NUS, were decommissioned according to the methods 
presented in the approved RD/RA Work Plan. These procedures were general in 
nature. Therefore, detailed well specific protocols were prepared for the field personnel 
to follow. The well specific decommissioning procedures are presented in 
Attachment A. 

Initially, each well to be decommissioned was sounded to verify the total depth. It 
should be noted that the depths of monitoring well installations, CL-02-WP, CL-08-WP 
and CL-11-WP as reported by NUS, were reported incorrectly. These monitoring wells 
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December 29,1994 Reference No. 3482 

Well CL - 11 - WP 

After checking for straightness and sounding monitoring well CL-11-WE' for a total 
depth of 52 feet BGS, an attempt was made to overcore the 2-inch diameter stainless 
steel riser and screen. A 4-inch diameter diamond core bit and air-rotary technique was 
used. During the coring of this well, the core barrel went off line at a depth of 22 feet 
BGS. Although several attempts were made to realign the core barrel, all subsequent 
attempts failed. Therefore, the upper 22 feet of stainless steel riser was removed and the 
remaining well material and borehole were grouted from the bottom up using the 
tremie method. The area surrounding the borehole was cleaned up and restored to 
original condition. 

GRADIENT MONITORING WELL INSTAL1 .ATION 

The upgradient monitoring well location, OW-7, is located approximately 300 feet south 
of the limits of the Site in order to monitor the groundwater quality prior to the 
groundwater passing beneath the Site. This location was moved 140 feet north of the 
proposed location due to unfavorable surface water runoff conditions. 

Monitoring well OW-7 was installed utilizing 6-1 /4-inch inside diameter (10-inch 
outside diameter) hollow-stem augers to bore through the overburden. Soil samples for 
geologic record were collected at 5-foot intervals until auger refusal in order to describe 
and classify the soil. The soil samples were classified using the Unified Soil 
Classification System (USCS) and will be stored at the City for a period of one year. 
Although the soil samples were screened for the presence of volatile organic 
contamination using an organic vapor analyzer, no values above background were 
detected. All soil cuttings were placed in a drum and transported to the landfill. 

Upon auger refusal, the hollow stem augers were removed from the borehole. The 
borehole was then reamed to ten inches in diameter using a tricone bit and wet-rotary 
drilling methods. The 10-inch diameter hole was advanced two feet into competent 
bedrock. Steel casing, six inches in diameter, was installed in the borehole where it was 
grouted in place from the bottom up using a tremie pipe placed at the bottom of the 
borehole. Grout was continually pumped until undiluted grout returned to the surface. 
At this time, the casing was pushed into the bedrock notch to further seal the annulus. 
With approval from on-Site USEPA personnel, the seal was allowed to set for a period 
of 16 hours prior to commencing bedrock coring. 

All coring was performed in accordance with ASIM-D2113-83, using clean potable 
water as the circulation medium. The core hole was advanced using an " N  sized core 
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barrel (1.88-inch diameter core and 2.98-inch hole). Due to the karst nature of the 
geology in the Cedartown area, only four feet of bedrock was encountered prior to 
penetrating a clay-filled cavern 

The core run was retrieved, laid in a core box and visually inspected by a geologist. The 
core was logged noting fractures, aperture size, orientation, spacing, filling, roughness 
and discontinuity type. Rock quality designations, water loss and gains, and any 
staining or secondary mineralization within the fractures were also noted. The core box 
was labeled indicating job name, job number, hole number, run  number, run interval 
and date. The core box was stored in the on-Site warehouse and will remain there for a 
period of one year. 

Upon completing the bedrock coring, the core hole was reamed to six inches in diameter 
to a target depth of 25 feet EGS using wet rotary techniques. The drilling fluid was 
circulated to remove rock cuttings from the borehole and containerized. 

At the completion of the well, a locking protective cap was installed and a concrete pad 
(3 feet x 3 feet x 1 foot) built around it. 

A draft stratigraphic log and instrumentation sketch for this monitoring well is 
provided as Attachment B. A f i  stratigraphic and well instrumentation log will be 
submitted with the Final Construction Report. 

Development and surveying of monitoring well OW-7 will be undertaken in January 
1995. The details of these activities will be presented in the Final Construction Report. 

All wastes generated during the activities were transported back on Site and 
temporarily stored in drums. All soil material will be spread on Site as approved by 
USEPA in a letter dated December 8,1994 (Godfrey to Johnson). This letter is provided 
in Attachment C. All drilling water will be transported and disposed of at the City of 
Cedartown POTW. 
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If you have any questions or require additional information, please contact the writer at 
your convenience. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

John Schwaller 

C.C. Madeline Kellam - GAEPD 
David Johnson - City of Cedartown 
Hadley Bedbury - Maxus 
Gordon Tate - Superior Consultants 
Holly Kline - Alston & Bird 
Michael Mateyk - CRA 



TABLE 1 

NUS MONITORING WELL INSTALLATION DEPTHS 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Well Number 

CL-02-WP 

CL-08-WP 

a-09-WT 

CL-11-w 

Installation Depth ( I )  Sounded Depth (2) 

(1) Installation depth as reported by NUS in feet below ground surface (BGS). 
(2) Installation depth as field measured by CRA on December 13 - 15,1994 in feet BGS. 



Reference No. 3482 
DECOMMISSIONING PROCEDURES 

MONITORING IVELL CL-11-WP 
CEDARTOWN MUNICIPAL LANDFILL SITE 

1.0 MONITORING JVELL DETAILS 

(Note: the rollowmg details were found on the IWS weil log.) 

Surface Casing: None 
Borehole diameter: Not stated. .Assumed to be eight inches 
Riser Pipe Material: Stainiess steel (Schedule unknown, likely Sch 5) 

Riser Pipe Diameter: "incites 
TrVell Screen hlatenai: Stainiess sreei 
\Veil Screen Diameter: 'I-incnes 
Depth or Well Screen: 62 feet bgs 

DECOMMISSIONING PRO- 

1. Remove above ground protective casing from the monitoring well by 
excavating bv hand around the well. 

2. Check 2-incn diameter pipe for plumbness and alignment by lowering 
a %foot PVC ciurnmv into the well. Note any areas or problems. 

3. Set UD drill ri5 over the weil. 

4. Commence coring with a 4-inch outside diameter core barrel or over 
auger with 4 1/4 -inch inside diameter continuous flight augers. (Note 
if coring is used, circulation water must be potable water from the City 
of Cedartown's municipal water supply system.) All drdling water will 
be contained and transrerred to the on-Site storage tanks. 

4. Continue coringiaugering operation to 62 feet bgs, if possible. Remove 
all 2-inch diameter screen and riser pipe. Note: if the core 
barreuaugers cannot be kept straight during drilling go to contingency 
procedure. 

5. Remove coring equipment or augers and install tremie pipe into the 
borehole. Pump pure bentonite grout into the well to three feet below 
ground surface. M o w  grout to set over night. 



5. The ioilowine aav top up the bentomte grout to three ieet bgs, ii 
required. ~a ;kf i i i  the hoie wirh sod to existing grade and cleanup the 
site. 

I. If the core barrei or augers goes orf line during coring operations 
attempt to return coring barrei/augers to a plumb alignment. 

2. Lf this is not possiiile. cut the stainless steel pipe osi at the depth of 
problem. (Note: The minimum acceptable depth at which the 2-inch 
diameter pipe can be cutoff is 20 feet bgs.) Remove coring, eaupment 
ar ausers and curoir 2-incn diameter pipe. 

3. Lower the tremie tube into the weil and, if possible, into the 2-hcn 
diameter pipe. Pump grout into the ?-inch diameter pipe and the 
borenoie up to a depth os three ieet bps. .Uow rhe grout to set 
overnight. 

4. Complete the ciosure as specdied in 6. above. 

4.0 EOUIPMENT DECONTAMINATION 

1. Move ail down-hole equipment to the existing on-Site 
decontamination cad. 

2. Clean ail equipment with ciean not tvater under high pressure. 
Contain all-decontamination water in the on-Site tanks. 

5.0 WASTE MATFRIAI. HANDLING 

1. All drilling water will be contained and transferred to the on-site 
storage tanks pending approvai for disposal at the City of Cedartown 
POTW. 

2. Drill cuttings can be used to backfill the upper three feet of the hole, 
with the remainder spread on the surface of the landfill. 

3. Contractor generated non-hazardous waste is to be removed by the 
Contractor. 



Reference No. 3382 
DECOAMMISSIONING PROCEDURES 

MONITORING IVELL CL-09-WT 
CEDARTOWN MUNICIPAL LANDFILL SITE 

1.0 MONITORING \{'ELL DETAILS 

(Note: the r'ollowing details were iouna on the IWS wed log. j 

Surface Casing: None 
Borenole diameter: Not stated. .Assumed to be eight incnes 
Riser Pipe Materiai: Stainiess steel (Schedule unknown, likely Sch 5) 

Riser Piue Diameter: 2-inches 
!Veil Screen Llateriai: 5 tainiess steei 

LVeli Screen Diameter: l-incnes 
Depth oi Well Screen: 21.5 feet bgs 

1. Remove above ground protective casing from the monitoring well by 
excavating by hand around the well. 

2. Check 2-incn diameter cipe ior piwnbness and alignment by lowering 
a 3 foot PtJC dummy into the weil. Sote any areas oi problems. 

- - 
2 .  w t  ur, cr:il : i ~  over rhe weil. 

4. Over auger with 4 1/4 -inch inside diameter continuous iiisht augers. 
As this weil is oii the landill ana on private lands, Lhe drill water and 
cuttings must be contained and transierred to the iandfill. 

5. Continue ausering operation to 23 feet bgs, if possible. Remove ail 
?-inch diameter screen and riser pipe. Note: if the augers cannot be 
kept straight during drilling go to contingency procedure. 

6 .  Remove augers and install trernie pipe into the borehole. Pump pure 
bentonite grout into the well to three ieet below ground suriace. Allow 
grout to set over night. 

7. The following dav top up the bentonite grout to three feet bgs, if 
required. Backfill the hole with soil to existing grade and deanup the 
site. 



1. LF the augers go oii line during coring operations attempt to return 
coring barrei/augers to a plumb alignment. 

2. Lf this is not possiiile, cut the stainless steei pipe off at the depth of 
problem. (Note: The minimum acceptable depth at which the 2-inch 
diameter pipe can be cutoff is 20 feet-bgs.) ~ e m o v e  coring equipment 
or augers and cutoff 2-inch diameter pipe. 

3. Lower the trerme tube into the well and, if possible. into the 2-inch 
diameter uioe. Pumo grout into the 2-incn diameter pipe and the 
borenoie ;pro a d e p k  or three reet bes. Alow the grout to set 

4. Complete the ciosure as speciiied in 6. above. 

1. Move all down-hole equipment to the existing on-Site 
decontamination pad. 

2. Clean all equipment with clean hot water under high pressure. 
Contain ail d&ontarnination water in the on-Site tanks. 

1. As the well is off the landfiI1 and on private lands, all drilling water 
must be contained and transferred to the on-Site tanks. 

2. DriU cuttings can be used to backfill the upper three ieet of the hole, 
with the remainder hauled back to the landfill for spreading at a place 
designated by CRA. 

3. Contractor generated non-hazardous waste is to be removed by the 
Contractor. 



, , 
PACE - OF .- 

BEDROCK CORE LOG 

GENERAL DESCRIPTION 

ROCK TYPE. C0U)UR. TEXTURE. ETC. 

OCCASIONAL 
f EATURES 

(VIJGS. 
ALTERATlON 
PRODUCTS 
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SAMPLE DESCRIPTION STRATIGRAPHIC 
INTERVAlS 

[DEPTHS M IL/m BG PENETRATION 
RECORD 

SI'IJT SPOON B1X)WS 

ORDER OF DESCRIPTORS: 

SOIL SYUBOL. (PRIUARY COUPONENT) SECONDARY 
COUPONENTS. REUTIVE: DEN3ITY/CONYlSTENCY. 
GRAIN SIZE/PlASTlCITY. CRADATION/STRIJCTURE. COIAUR 
UOISTIIRE CONTENT. SIPPlEUENl'AItY DESCHIPTOHS 

NOTES 
AND 

COUUENTS 



6.  The iollowing dav top up the bentonite grout to three ieet bgs, if 
required. Backfill the hole with soii to existing grade and deanup the 
site. 

1. If the core barrel or augers goes off line during coring operations 
attempt to return coring barrei/augers to a plumb alignment. 

2. If this is not possible, cut the stainless steel pipe off at the depth of 
problem. (Note: The minimum acceptable depth at which the 2-inch 
diameter pipe can be cutoff is 20 feet bgs.) Remove coring equipment 
or augers and cutoff 2-inch diameter pipe. 

3. Lower the trernie tube into the well and, if possible, into the 2-inch 
diameter pipe. Pump grout into the 2-inch diameter pipe and the 
borehole up to a depth of three feet bgs. Mow the grout to set 
overnight. 

4. Complete the closure as specified in 6. above. 

EO-ENT DECONTAMINATION 

1. Move ail down-hole equipment to the existing on-Site 
decontarnina tion pad. 

2. Clean all equipment with clean hot water under high pressure. 
Contain all decontamination water in the on-Site tanks. 

WASTE MA-NDLING 

1. All drilling water will be contained and transferred to the on6ite 
storage tanks pending approvai for disposal at the City of Cedartown 
P O W .  

2 Drill cuttings can be used to backfill the upper three feet of the hole. 
with the remainder spread on the surface of the landfill. 

3. Contractor generate non-hazardous waste is to be removed by the 
Contractor. 



3. Contractor generated non-hazardous waste is to be removed bv the 
Contractor. 
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U N I T E D  STATES E N V I R O N M E N T A L  PROTECTION AGENCY 

3 4 5  COURTLANO STREET. % E 
ATLANTA. GEORGlA 30365 

December 8, 1994 

-3r. David D. Johnson 
Cedartown City Manager 
P.O. Box 65 
Cedartown, GA 30125 

RE: Cedartown Municipal Landfill Superfund Site, Cedartown, GA 
?rocedure for Disposai of Investiqation ~erived Waste (IDW) 

Dear -CLr. Zohnson: 

In a telephone conversation on December 8, 1994 with John 
Schwaller of Conestoga-Rovers, Associates, he discussed with me the 
disposal of IDW from the Cedartown Xunicipal Lanafill site. The 
plan to dizgose all cuttings from the decoxm~issioning and 
installation of monitoring wells on site appears reasonable. Any 
free liquid which is recovered should be mixed with kiln dust or an 
equivalent substance before disposal. Section 3.5 of the 
Environmental Com~liance Branch Standard O~eratinu Procedures and 
Qualitv Assurance Manual summarizes the protocols for handling IDW. 
These SOPS and any other applicable regulations nust be followed. 
Please do not hesitate to call me at ( 404 ) 347-2'6'43.-eXTensionn . - . . . . . . . - 6250 . . . - ,-." 
if you have any questions. 

Sincerely, 

Annie M. Godfrey 
Remedial Project Xanager 
South Superfund Remedial Branch 

cc: John Schwaller, CRA 



CRA 
1 351 Oakbrook Drive 
Suit0 I1 SO 
Norcross. Georgia 30093 
(404) 441 0027 

TO: David Johnson REFERENCE NO: 3482 

FROM: John Schwaller DATE: February 14,1995 

RE: Construction Research 
Decommissioned Monitoring Well CL-08-WP 
Cedartown Municipal Landfill Site - Cedartown, Georga 

Conestoga-Rovers & Associates (CRA)was requested bv the Techxucal 
Committee to further investigate the construction methods for monitoring well 
CL-O&WP. This further investigation was required due to the fact that when the 
monitoring well was decommissioned in December 1994, the 2-inch diameter 
riser pipe could not be overcored to the minimum depth specified in the 
decommissioning procedures. Instead, the 2-inch diameter well was filled with 
bentonite grout. The focus of the additional research was to determine if the 
8-inch diameter surface casing and the 2-inch diameter riser pipe were pressure 
grouted at the time of construction. If this was the case, then the 
decommissioned CL-08-WP monitoring well would not be a potential pathway 
of contaminant migration from the landfill. The following memorandum 
presents the results of the further research. 

CRA initially reviewed our files with respect to CL-08-WP. CRA only had the 
stratigraphic and instrumentation log for the well. The stratigraphic and 
instrumentation log did not specifv the method of grout placement. Therefore, 
CRA contacted the following indihduals to attempt to obtain actual 
documentation of the grout placement methods: 

i) Mr. Michael Talbot - Drilling Manager: Law Engineering, Inc.; 

ii) Ms. Priscilla Fritsch - Engineer: iWS/Halliburton Corporation; and 

iii) Ms. Annie Godfrey - CML Site Project Manager: USEPA Region N. 

Inquiries at Law Engineering, Inc. (Law) with Mr. Talbot, revealed that no 
documents or staff involved with the installation of monitoring well CL-08-WP 
were in Law's possession. 
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CRA contacted NUS/Halliburton Corp., the primary contractor overseeing the 
initial CML Site investigation in 1987. The writer spoke with Ms. Priscilla Fritsch 
who was an engineer with NUS/Halliburton at the time of the monitoring well 
installation in 1987. Ms. Fritsch informed the writer that in 1987 
NUS/Halliburton was under a Field Investigation Team (FIT) contract with the 
USEPA and that contract terminated in 1991. At that time, all documents related 
to projects under the FIT contract were forwarded to USEPA. However, 
Ms. Fritsch indicated that since NUS/Halliburton was under contract to perform 
USEPA field work, all field work would have been performed using USEPA 
Rejpon IV standard operating protocols (SOP'S). These SOP'S specified trernie 
grouting. Ms. Fritsch suggested the writer undertake a file search at the USEPA. 

The writer then contacted Ms. Annie Godfrey and requested she look into the 
matter as these records are much easily accessible to USEPA personnel. 
Ms. Godfrey agreed and on February 13,1995 CRA received via facsimile the 
NUS well record, draft stratigraphic/instrumentation log, and Law Engineering 
Inc. log of time and materials for the construction and installation of monitoring 
well CL-08-WP. These documents are presented in Attachment A. 

Upon review of these documents it was found that both the 8-inch diameter 
surface casing and the 2-inch diameter well were pressure grouted. With this 
information, CRA is comfortable that all potential conduits of contaminant 
migration to bedrock are sealed off, and that monitoring well CL-08-WP 
decommissioning procedures conducted by CRA on December 15,1994 were 
appropriate and satisfactory. 

Should you have any questions please contact the writer at your convenience. 

C.C. Hadley Bedbury 
Gordon Tate 
Holly Kline 
Michael Mateyk 



CRA 
1 351 Oakbrook Drive 
suae i; ; 3 
Norcross. Georcjia 30093 
(404) 441 -0027 

TO: Gordon Tate 
Hadley Bedbury 

M E M O  

REFERENCE NO: 3482 

FROM: John Schwaller DATE: February 28,1995 

RE: Former Monitoring Well CL-O&WP 
Cedartown Municipal Landfill Site - Cedartown, Georga 

During our telephone conversation of February 22,1995, it was noted that Maxus 
had i d e n ~ e d  that the log of time and materials, documented by Law 
Engineering, Inc. (Law) during the construction of monitoring well CL-08-WP, 
did not accurately reflect the amount of grout needed to properly seal the 
monitoring well or surface casing. Therefore, pursuant to your request, CRA has 
again reviewed the documents provided by USEPA and described in a memo 
dzted February 14,1995 (Schwallet to Johnson). The following memorandum 
further explains CRA's position on the construction techniques utilized by Law 
during the grouting procedure of former monitoring well CL-08-WP. 

CRA acknowledges the fact that the log of time and materials documented by 
Law does not correspond to the amount of grout needed to properly seal the 
2-inch diameter stainless steel well material nor the 8-inch diameter surface 
casing. However, it is documented by NUS/Halliburton that pressure grouting 
was the method used to grout both the 2-inch diameter well material and the 
8-inch diameter surface casing. The fact that CRA observed grout at the surface 
in both the annulus surrounding the 2-inch diameter well material and the &inch 
diameter surface casing supports this documentation and provides CRA with a 
certain level of comfort that the monitoring well was properly grouted at the 
time of construction. 

Again, CRA realizes that the documentation of time and materials does not fully 
support the construction of former monitoring well CL-08-WP. However, it is 
CRA's experience that time and material logs documented by drilling firms are 
not exact and cannot be solely relied upon for construction documentation. 

In summation, CRA is confident that any potential conduits of contaminant 
migration to the bedrock have been sealed off for the following reasons: 

1) The 8-inch diameter surface casing was pressure grouted and grout was 
observed by CRA in the annulus. 
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2) The 2-inch diameter well was pressure grouted and grout was observed 
by CRA in the annulus between the 2-inch diameter well and the 8-inch 
diameter surface casing. 

3) The interior of the former monitoring well was properly sealed off during 
the decommissioning activities of December 1994. 

Should you have any questions please contact the writer at your convenience. 

C.C. David Johnson 
Holly Kline 
Michael Mateyk 
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LOC OF TlME AND 

Drilling 
Hollow Stem Auger (Dl w/sampiing 

Hollow Stem Auger (D) w/o sampling 
6-111. Rotary ( 8 )  

IO-in. Rotary (0) 

Vaterids 

2-in dia. SS casing (ft.) 

2-111. dia. 55 screen, (10 f t ,  sectioni 

2-in. aia. SS Screen, (15 ft. sectianj 

SS Top Ceps 
8-111. dla. Carbon S t n l  Caring 
Locking Protective Casing (each) 

Bentonite Pellets (buckei) 
Bentonite Powder hag) 

Portland Cement (bag) 

Ready-mix Cement (bag) 

Sand ( ~ t )  or bag) 

Time - 
Well Construction iD) thr) 
Well Construction (0) (hr) 

Double Cuing Installaiton (B) (hr) 
WeU Development (Dl (hr) 

W e l l  Development (8) (hr) 

Decontamination (hr) 

Drilling Waste Control (hr) 



impimp, 

jheiby Tubes (each) 
5pht  Spoon Samples 

LOG OF TIME AND 

Project: 

Project No: 
Boring or W e l l  No.: 

Date; 

SubcmCr.ctor: 

Page Two 

MATERIALS 

N U S  R eprescntativer 

Subcontractor's  representative^ ?A' 



LOG OF TIME AND MATERIALS 

Driliing 
Hollow Stem Auger (Dl w/sarnpling 

H d o w  Stem Auger (Dl w / o  sampling 
6-in. R o t a r y m  0 

10-in. Rotary (8 )  

Materials 

2-in dia. SS casing (ft.) 

2-in. dia. 53 screen, (10 it. section) 

2-in. dia. SS Screen, (15  f t. s e c t ~ o n )  

SS Top Caps 
8-in. dia. Carbon Steel Casing 

Locking Protective Casing (each) 

Bentonite Pellets bucket) 

Bentonite Powder (bag) 1' 
Portland Cement (bagj 

Ready-mix Cement ibag) 
Sand ( ~ t 3  or bag) 

Tlms - 
Well Construction (Dl (hr) 
Well Construction (01 (hr) 

Double Crs~ng  Inatailalton (B) (hr) 
Well Dtvelopmerrt (Dl (hr) 

U'tll Deveiopment (0) (hr) 
Decontaminat~on (hr) 

Drlling Waste Control thr) 



Project: 
Project Nm 
Boring or W d  N o t  

Data  
Subcontractorr 
Pege Two 

LOG OF TIME AND MATERIALS 

Sam pllng 

Shelby Tuber (each) 
Split Spoon Samples (each) 

Miscellaneous 

t 1 
( 1 

NUS Representative: 

Subcontracror's Represcnrative: 



Project: 

Project Not 
Wing or W e l l  No.: 

Dakr 

Subcontr8ctorx 
Pa6c Two 

LOG OF TIME AND MATERIALS 

Samplmg 

Shelby Tubes (eacd 

Split Spoon S a m p i o  

NUS Representative; 

/''J,QJ-' Sukontractor'3 Representative! 
d ' 
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February 2,1995 Reference No. 3482 

Ms. Annie Godfre y 
Remedial Project Manager 
South Superfund Branch 
United States Environmental Protection Agency 
Region IV 
345 Courtland Street, NE 
Atlanta, Georgia 30365 

Dear Ms. Godfrey: 

Re: Final Construction Report 

INTRODUCTION 

In accordance with the approved Remedial Action/Remedial Design (RD/RA) Work 
Plan for the Cedartown Municipal Landfill (CML) Site, one upgradient monitoring well 
(OW-7R) was installed. This monitoring well replaces the non-yielding monitoring well 
OW-7 which was decommissioned in conjunction with the installation of the 
replacement well. These activities were performed bv Richard Simmons Drilling Co., 
Inc. and were conducted between the dates January i7 - 20,1995. The final construction 
activities includmg development and surveying were completed on Januarv 23,1995. 
This letter report details the above activities. 

This report was not included in the approved RD/RA Work Plan. However, the 
content and schedule for the Final Construction Report were established in a letter 
dated December 4,1994 (Mateyk to Godfrev) and an extension to the submittal date 
approved in a letter dated January l9,1995.(~odfrey to Johnson). 

UPGRADIENT MONTT'ORING WELL INSTALLATION 

The upgradient monitoring well location, OW-7R, is located approximately 625 feet east 
of Tenth Street and approximately 45 feet north of Prior Station Road. This monitoring 
well was required to replace the original upgradient monitoring well OW-7 which was 
found to be non-yielding on Januarv 4,1995. The upgradient monitoring well location 
was moved in an attempt to locate competent water bearing bedrock. 
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Monitoring well OW-7R was installed utilizing 6-1 /4 inch inside diameter (10-inch 
outside diameter) hollow-stem augers to bore through the overburden. Soil samples for 
geologic record were collected at 5-foot intervals until auger refusal in order to describe 
and classify the soil. The soil samples were classified using the Unified Soil 
Classification System (USCS) and will be stored at the City for a period of one year. 
Although the soil samples were screened for the presence of volatile organic 
contamination using an organic vapor analyzer, no values above background were 
detected. All soil cuttings were temporarilv placed on polyethvlene sheeting and then 
transported to the landfill. 

Upon auger refusal, the hollow stem augers were removed from the borehole. The 
borehole was then reamed to 10 inches in diameter using a tricone bit and air-rotary 
drilling methods. The 10-inch diameter hole was advanced three feet into competent 
bedrock. Stool czsing six inches in diameter was installed in the borehole where it was 
grouted in place from the bottom up using a tremie pipe placed at the bottom of the 
borehole. Grout was continually pumped until undiluted grout returned to the surface. 
At this time, the casing was pushed into the bedrock notch to further seal the annulus. 
With prior approval from USEPA field personnel, the grout was allowed to cure for a 
minimum of 16 hours prior to any coring activity. 

All coring was performed in accordance with ASTM-D2113-83 using clean potable 
water as the circulation medium. The core hole was advanced using an "N" sized core 
barrel (1.88-inch diameter core and 2.98-inch hole). Due to the karst nature of the 
geology in the Cedartown area, only four feet of bedrock was encountered prior to 
penetrating a clay -filled cavern. 

The core run was retrieved, laid in a core box and visually inspected by a geologist. The 
core was logged noting fractures, aperture size, orientation, spacing, filling, roughness 
and discontinuity type. Rock quality designations, water loss and gains, and any 
staining or secondary mineralization within the fracpues were aiko noted. The core box 
was labeled indicating job name, job number, hole ri-snber, run nc-mber, run interval 
and date. The core box was stored in the on-Site warehouse and wii; remain there for a 
period of one year. 

Upon completing the bedrock coring, the core hole was reamed to six inches in diameter 
to a target depth of 104 feet BGS using wet rotary techniques. The drilling fluid was 
circulated to remove rock cuttings from the borehole and containerized. 

USEPA requested that the monitoring well be completed with a 2-inch diameter 
stamless steel screen and riser rather than as an open hole. Prior to anv installation of 
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well material, an attempt to determine the yield of monitoring well OW-7R was made. 
A 3-inch diameter stadess steel air-lift pump extracted approximately 150 gallons of 
very turbid groundwater. The well recovered sufficiently and the total depth of the 
borehole was now approximately 88 feet BGS. It was then determined that the hole 
would be water bearing and to install stainless steel well material. 

A 10-foot length of 2-inch diameter stainless steel (#I0 slot) well screen and thread 
coupled to Schedule 10 stamless steel riser pipe was installed in the borehole to a depth 
of 82 feet BGS. A 20 mesh graded silica sand pack was placed beneath and around the 
well screen whch extended from the bottom of the borehole to a depth of 62 feet BGS. 
Above the sand pack, a 7-foot thick bentonite plug was installed and allowed to hydrate 
for approximatelv one hour prior to tremie grouting the remaining annular space. 

The monitoring well was completed with a locking protective cap and a concrete pad. 

The stratigraphc and instrumentation log for this monitoring well is provided in 
Attachment A. 

Development of monitoring well OW-7R consisted of bailing and surging the screened 
interval with a stainless steel bailer and new.nylon rope. A total of 50 gallons of 
groundwater was removed. Water qualitv remained turbid exhbiting greater than 
200 nephelometric units (NnTs) .  The clahtv however did improve over the course of 
development. Water qualitv is expected to improve over time as the groundwater 
passes through the monitoring well. A summary of groundwater purge data is 
presented in Table 1. 

Monitoring well OW-7R was surveyed by Georgia Registered Land Surveyor, Mr. Vann 
Angel of Cedartown, Georga on January 20,1995. The reference point where all 
groundwater measurements will be taken is at an elevation of 809.3 feet above mean sea 
level. 

Monitoring well completion details for all monitoring wells included in the 
groundwater monitoring network is presented in Table 2. 

Monitoring well OW-7 was decommissioned in conjunction with the construction of 
monitoring well OW-7R. Monitoring well OW-7, constructed as an open hole, was 
sounded and found to have collapsed to a depth of 19 feet below ground surface (bgs). 
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The concrete pad was removed and the casing cut off two feet below grade. The 
borehole was then grouted from the bottom up using the tremie method. The area 
surrounding the borehoie was restored to original condition. 

ASTE MATE- 

All soil was transported to the landfill and spread on Site as approved by USEPA in a 
letter dated December 8,1994 (Godfrey to Johnson). Ali drilling water and waste water 
was temporarily stored in the on Site storage tanks pending disposal at the City of 
Cedartown POTW. 

If you have any questions or require any additional information, please contact the 
writer at your convenience. 

Yours truly, 

CONESTOGA-I$flVERS & ASSOCIATES 
/ - 

/ 

/ 
C * V  

John Schwalier 

C.C. Madeline Kellam - GAEPD 
David Johnson - City of Cedartown 
Hadley Bedbury - Maxus 
Gordon Tate - Superior Consultants 
Hollv Kline - Alston & Bird 
~ i d ; a e l  Mateyk - CRA 



TABLE 1 

WELL DEVELOPMENT DATA SUMMARY 
ROUND ONE QUARTERLY SAMPLTNG PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
JANUARY 1395 

Initial 
Water We1 1 Total 

We1 1 Level Volume Volurtw Cullons Conductiz)ily Tettryeratwe Turluility 
Number (FT.BTOC)(l) (gallons) Nuttrber P~rrged P H  (pslctrt)(Z) ( 'FN3)  (NTLlsN4) Method 

OW-7R 784.48 9.5 1 10 8.40 380 66.3 >200 Stainless Steel 
2 20 8.60 520 64.2 >20(1 Dailer 
3 30 7.90 400 63.5 >2(M 
4 40 7.60 250 62.1 >20() 
5 50 7.10 150 60.1 >20() 

Notes: 

(1) Feet below top of casing. 
(2) Miaomhos per centimeter. 
(3) Degrees Fahrenheit. 
(4) Nephelometric units. 

CKA 3482/Godfrey/B/Tl 



TABLE 2 

Ground 
Well Efeva tion 

Nunrber (Ft. AMSL((1) 

CONSTRUCTION DETAILS FOR MONITORING WEI.1. NETWORK 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Well Scremed Interval Bottortl of Well  Lit lrologic 
Elma 1 ion Eleua tion Dep t It Elevation Dey tlt 

(Ft. AMSL) 

823.80 

827.50 

803.29 

801.52 

797.92 

605.12 

809.30 

836.4 1 

796.8 1 

853.34 

86 1.02 

(Ft. AMSL) (Ft. BGS) 

761.79 -77 1.79 49 .0-59 .O 

767.45-782.45 42.0-57.0 

Open Hole 

739.0-749.0 50.0-60.0 

7 12.42-732.42 a.o-83.0 

Open Hole 

724.70-734.70 72.0-82.0 

736.1-751.1 82.5-97.5 

755.3 1-765.31 31.5-1 1.5 

733.6-743.6 106.5- 116.5 

770.4-780.4 77.0-87.0 

(Ft. AMSL) 

760.75) 

764.45 

608.50 

730.tW) 

71 0.42 

696.1 2 

721.70 

735.60 

75-1.8 1 

733.10 

769.90 

(Ft. BGS) 

60.0 

60.0 

193.0 (3) 

h9.0 

85.0 

1on.o (4) 

88.0 

98 .() 

42.0 

1 17.0 

87.5 

Dolostone 

L)olostonc 

1.irnebtone 

I .inwslonc 

I. in~esto~w 

L . ~ W ! S I ~ ) I ~ ~  

Siderite 

Clny/linwstone 

I i n~estor~c 

limestone 

Limestone 



TABLE 2 

CONSTRUCTION DETAILS FOR MONITORING WELL NETWORK 
CEDARTOWN MUMCIPAL LANDFILL SlTE 

CEDARTOWN, GEORGIA 

Screened 

TOP of Interval 
Ground Well Screened Internal Bottonr of Well Lithologic 

Well Elevation Eleva tion Elevation Depth Elevation Depth Material 
Nurn ber (Ft. AMSL((1) (Ft. AMSL) (Ft. AMSL) (Ft. BCS) (Ft. AMS L) (Ft. BGS) 

Notes: 

(1 )  AMSL - above mean sea level 
(2) BGS - below ground surface 
(3) Well has since collapsed m 646.50 Ft. AMSL or 155 Ft. BCS 
(4) Well has since collapsed to 752.12 Ft. AMSL or 52.0 Ft. BGS. 
(5) Source: NUS Corporation 

CRA 3482/GalheylBl/T2 



I 'RATIGRAPHIC AND INSTRUF?~I\~TATION LOG 
(OVERBURDEN) (L-25) 

Page 1 of 2 

PROJECT NAME: CEDARTOWN MUNICIPAL L A N D F I L L  S I T E  

W O J E C T  NUMBER: 3482 

CLIENT:  CEDARTOWN MUNICIPAL LANOFILL  C I T E  GROUP 

LOCATION: CEDARTOWN. GA 

HOLE DESIGNAT ION:  OW-78 
D A T E  COMPLETED: JANUARY 19,1995 

D R I L L I N G  METHOD: 6 Y" I D  H S A  

C?.: SUPEP'I!CQP.: !. SCHWALLER 

IEPTH 
1 .  BGS STRATIGRAPHIC DESCRIPTION 6 REMARKS 

REFERENCE POINT [Too o t  Riserl 
GROUND SURFACE 

N O T F L  MEASURING POINT ELEVATIONS MAY CHANGE; 
WATER FOUND !J STATIC WATER LEVEL J 

- 
ELEV. 
. AMSL - 
109.30 
f 08.70 - 

- 
FER TI 

MONITOR 
INSTALLATION 

SAMPLE 



ST~HTIGRAPHIC AND INSTRUMEN, . TION LOG 
(BEDROCK) IL-25) 

Page 2 of 2 

TROJECT NAME: CEDARTOWN MUNICIPAL LANDFILL S i T E  

PROJECT NUMBER: 2482 

CLIENT: CEDARTOWN MUNICIPAL LANDFILL S ITE GROUP 

HOLE GESIGNATION: ?W - 7 R  
DATE COMPLETED: JANUARY 19. 1995 

ORILLING METHOD: EJX CORE/GW WET ROTARY 

LOCATION: CE3ARTOWN. G A  . , n ~  bCjPttiVi5OR: J. SCHWALLER 

DEPTH 
ft. BGS OESCRlPTION OF STRATA 

- 
ELEV. 

1 .  AMSL 
MONITOR 

!NSTALLATION 

NOTF? MEASURING POINT ELEVATIONS MAY CHANGE. REFER TO CURRENT ELEVATIOh 
WATER FOUND Q STATIC WATER LEVEL 

- 
ABL 



SThnTIGRAPHIC AND INSTRUMEN TION LOG 
(BEDROCK) 1L-251 

?age 1 o t  2 

'ROJECT :;AM€: CEQARTOWN MUNICIPAL LANDFILL SITE ,+OLE 2ES:GNATiON: (ZH-;? 
'ROJECT :UMBER: 3182 ClATE COMPLETED: JANUARY 19.1995 

ILIENT: CEDARTOWN MUNICIPAL LANDFILL SITE GROUP DRILLING METHOD: FIX COREIG" NET ROTARY 

.UCATICN: CEDARTOWN. GA CR4 SUPERVISOR: J .  STiJ,i iAiLLn. 

I , . . - - .  

NOTES. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION T 
- 
ABL 

WATER FOUND g STATIC WATER LEVEL 5 



SThn TIGRAPHIC AND INSTRUMEN' r ION LOG 
(OVERBURDEN) 

ROJECT :JAME: CEDARTOWN MUNICIPAL LANOFILL SITE 

ROJECT NUMBER: 2482 

LIENT: CEDARTOWN MUNICIPAL LANOFILL SITE GROUP 

OCATIirN: CEDAR1 OWN. GA 

+OLE GESIGNATION: O w -  78 
OATE COMPLETED: JANUARY 19.1995 

ORILLING METHOD: 6 Y" ID  HSA 

3 E A  %PERVISOR: J. SCHWALLE? 

EPTH 1 
. BGS I STRATIGRAPHlC DESCRIPTION 6 REMARKS 

I 
NOTES. MEASURING POINT ELEVATIONS MAY CHANGE; 

WATER FOUNO g STATIC HATER LEVEL 

(L-25) 
Page 2 of 2 

XIRRENT ELEVATION TABLE 





APPENDIX D 

MONITORING WELL OW-3 MODIFICATIONS 



SONESTOGA-ROVERS & ASSOCIATES 
' 35 1 Oakoroon D r ~ v e .  Sur:e i 50  
Vorcross Georqca 30093 
'04) 4 4 1  -0C27 ' A X '  (604) 441-2050 

September 21,1995 Reference No. 3482 

Ms. Annie Godfrey 
Remedial Project Manager 
South Superfund Branch 
United States Environmental Protection Agency 
Regon IV 
345 Courtland Street 
Atlanta, Georgia 30365 

Dear Ms. Godfrey: 

Re: Completion of Monitoring Well OW-3 
with Stainless Steel Well Material 
Cedartown Municipal Landfill Site 
C w w n .  Georgia 

Further to the Group's direction, Conestoga-Rovers & Associates (CRA) has been 
investigating the cause for the anomalously high manganese concentration occurring in 
perimeter monitoring well OW-3. The groundwater analytical data from groundwater 
samples collected from monitoring well OW-3 during Round Two and Three of the 
Quarterly Groundwater Sampling Events exhibited 4.89 mg/L and 1.16 mg/L of 
manganese, respectively. These high concentrations were not detected during the 
Remedial Investigation (RI) conducted in 1991 nor were they detected in the first 
sampling event (January 1995) conducted during the RA. Based on this investigation, it 
is CRA's opinion that the present construction of monitoring well O W 3  may be suspect. 

Perimeter monitoring well OW-3 was ori@y constructed as an open borehole 
monitoring well during the RI. Monitoring well OW-3 was constructed as an open 
borehole monitoring well because at the time of construction, CRA did not feel 
comfortable that construction of a stainless steel well would be possible within the 
cavernous clay filled voids indicative of the karst geology encountered. Although the 
groundwater yield has not sigruficantly diminished, this monitoring well has collapsed 
since its' construction in 1991 from its' original depth of 193 feet below ground surface 
(bgs) to approximately 155 feet bgs. Because the groundwater is now in direct contact 
with the carbon steel surface casing, it is becoming increasingly difficult to achieve low 
levels of turbidity (< 10 NTUs) due to the degradation of the carbon steel casing. The 
degradation of the steel casing is producing rust particles and recently observed 
iron-reducing bacteria growth which can not be removed or diminished through 
additional purging or reduced flow. 



ZONESTOGA-ROVERS & ASSOCIATES 

September 21,1995 Reference No. 3482 

Upgradient monitoring well OW-7R was constructed during the Remedial Design (RD) 
with stainless steel well material in the same geologic conditions as monitoring well 
OW-3, and has been a successful completion Therefore, CRA has recommended to the 
Group that stainiess steel well material be installed in monitoring well OW-3. The 
installation of stainless steel well material is recommended to prevent any contact with 
the steel casing 2nd thereby obtain representative groundwater samples. 

On September 13,1995 CRA was granted permission by the Group to initiate steps to 
complete monitoring well OW-3 with stainless steel weil material. Based on your verbal 
approval of September 18,1995, CRA has tentatively scheduled the construction for the 
week of October 16,1995. Construction is anticipated to be completed in approximately 
four days. Upon review, please direct written approval to Mr. David Johnson, City 
Manager of Cedartown. 

Should you have any questions, please feel free to contact me at (770) 441-0027. 

Yours truly, 

CONESTOGA - ROVERS & ASSOCIATES 

John 0. Schwaller 

C.C. Hadley Bedbury - Maxus 
Gordon Tate - Superior Consultants 
Mike Mateyk - CRA 



October 6,1995 

Ms. Annie Godfrey 
Remedial Project Manager 
South Superfund Branch 
United States Environmental Protection Agency 
Region IV 
345 Courtland Street, NE 
Atlanta, Georgia 30365 

Dear Ms. Godfrey: 

. ' i . Z G  -: :, :'- 

.. - -. - 
CONESTOGA-ROVERS & ASSOCIATES 
: 351 O a k b r o o ~  Drive. S u ~ t e  1 SO 
Norcross. Georgra 30093 
(404) 4ai -0027 . ' 3x .  (404) 441-2050 

Reference No. 3482 

Re: Perimeter Monitoring Well OW-3 Retrofit Construction 
Cedartown Municipal Landfill Site 
Cedartown. Georgia 

Pursuant to your request, please find the enclosed figure of the proposed retrofit 
construction of perimeter monitoring well O W 3  Iocated at the above referenced site. 
Construction of this monitoring well is scheduled for October 16,1995 as discussed with 
you previously. 

We trust that this figure meets your needs; however, should you have any additional 
questions please feel free to contact me at (770) 441-0027. 

Yours truly, 

CONESTOGA - ROVERS & ASSOCIATES 

John 0 .  Schwaller 

C.C. David Johnson - City of Cedartown 
Hadley Bedbury - Maxus - 
Gordon Tate - Superior Consultants 
Mike Mateyk - CRA 
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APPENDIX E 

SEMI-ANNUAL INSPECTION LOGS 



SEMIANNUAL IhoPECTION LOG 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Inspector's NameITitle David johnson /City Manager 

Date of Inspection February 10, 1995 (month/day /year) 

'I ime of Inspection 1330 hours to 1745 hours (military time) 

Weather Conditions Clear - Windy - 67 'F ( i t . ,  Temp. 'F, precipitation) 

Aclioily Jten~s 

Lard fi l l  Cover Vegetative Cover 

Evidence of Erosion None 

Evidence of Subsidence None 

Evidence of Exposed I<clf~rse None 

*Access Controlled Yes 

Seep Inspection *Condition of East Seep Unchanged 

*Evidence of New Uncontrolled 
Discharge of Leachate None 

*Evidence of New Surface 
Staining None 

Surficial refuse only 

Corrective 
Action Taken 

Note areas of concern on attached figure. 

3482/Gdfrry/9/lnspwtion 1 . q  



Inspector's Name/Title 

Date of Inspection 

Time of Inspection 

Weather Condi lions 

Activity Items 

Landfill Cover Vegetative Cover 

Evidence of Erosion 

SEMIANNUAL INSPECTION LOG 
CEDARTOWN MUNICIPAL LANDFILL SlTE 

CEDARTOWN, GEORGIA 

David Johnson/City Manager 

November 21,1995 (month, day, year) 

1400 hours to 1730 hours (military time) 

Clear - 59 deg. F (i.e., Temp deg. F, precipitation) 

Conditional 
Status ObsewationslComments (1) 

Good 

None 

Evidence of Subsidence None 

Evidence of Exposed Refuse None 

Access Controlled Yes 

Seep Inspection Condition of East Seep Unchanged 

Evidence of New Uncmtrollet None 
Discharge of Leacha te 

lvone 
Evidence of New Surface 
Staining 

Surficial refuse only 

Corrective 
Action Taken 

Notes: 

(1) Note areas of concern on attached figure. 



, .m‘mnl~.~“a f A ~  m . ? c * n  EC'rl# \"I LO( ' 

CEDARTOWN MUNIC, L LANDFII.L bl f E  
CEIIARTOWN, GEORGIA 

Inspector's Name/Title John D. Johnson, City Manager 

Date of Inspection March 19,1996 (month/day/year) 

Time of Inspection 0830 - 12(M (military time) 

Weather Conditions Cold, windy, 42' F, wet (i.e., Temp. 'F, precipitation) 

Activity Items 

Landfill Cover Vegetative Cover 

Condition1 
Status 

Evidence of Erosion None 

Evidence of Subsidence None 

*Evidence of Exposed Refuse Sporadic 

*Access Controlled Yes 

Seep Inspection Condition of East Seep Unchanged 

Evidence of New Uncontrolled 
Discharge of Leachate None 

*Evidence of New Surface 
Staining None 

(very old in nature) 

Corrective 
Action Taken 



SEMIANNUAL INSPECTION LOG 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Inspector's Name/Title 

Date of Inspection 

Time of Inspection 

Weather Conditions 

J. David Johnson, City Manager 

(month/day/ year) 

1430 - 1745 hours (military time) 

Clear, Cool, and Dry; 73" (i.e., Temperature OF, precipitation) 

Corrditior J 
Stntrrs 

Corrective 
Obsen~~tiorrS/Corrrriretrts' Actiort Takeri 

Vegetative Cover Good Increased Growth 

Evidence of Erosion None 

Evidence of Subsidence None 

Evidence of Exposed Refuse Sporadic 

Access Controlled Yes 

Seep Inspection Condition of East Seep Unchanged 

None Evidence of New Uncontrolled 
Discharge of Leachate 

Evidence of New Surface 
Staining 

Note areas of concern on attached figure. 

3482Cdf-9SIL 



SEMIANNUAL IEVurAECTION LOG 
CIiIlARTOWN MUNICIPAL LANDFILL SI'I'E 

CEDARTOWN, GEORGIA 

Inspector's Nanie/Title David Johnson, City Mdnagcr 

I h t c  of Inspcclion June 23, 1997 

Time of Inspection 0800- 1 100 

Wca ther Conditions clear, sunny, 8b°F 

Activity Itcrrrs 

I.d~diill  Cover Vegetdtivc Cover 

Evidence of Erosion 

Evidence of Subsidence 

*Evidence of Exposed Refuse 

Access Controlled 

(n~onth/day/year) 

(military time) 

( i e ,  'l'emp."F, precipitation) 

Cor~ditiorJ 
Statrrs 

Gootl 

None 

None 

Sporadic 

Yes 

Seep Inspection *Condition of Edst Seep Unchanged 

*Evidence of New Uncontrolled 
Discharge of 1.eachate None 

*Evidence of New Surface 
Staining None 

Correctizw 
Action Taken 

Note areas of concern on attached figure 

MW2l~~l1n-3- lnsp~t  lug 





APPENDIX F 

FIELD TECHNICAL MEMORANDA 



CRA 
1351 Oakbrook Drive 
Suite #150 
Norcross. Georgta 30093 
(404) 44 1-0027 

M E M O  

TO: Mike Matevk REFERENCE NO: 3482 

FROM: John Schwaller DATE: February 2,1995 

RE: Round One Groundwater and Surface Water Sampiing 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

INTRODUCTION 

The following technical memorandum summarizes the field activities associated 
with the first round of groundwater and surface water samples collected at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/ Remedial Action (RD/RA) 
Work Plan. The scope of work of this sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purgrng 13 of 13 monitoring wells (of all monitoring wells); 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analysis; 
v) sampling 2 of 3 interior monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analvsis; and 
i )  sampling of the Coke Pond for aluminum, chrorkum, copper, lead, ~ c k e l ,  

and zinc analvsis. 

This round of sample collection occurred during the periods J a n u a ~  4 - 11 and 
January 23,1995. 

The following sections in this memorandum describe the field activities. 

WELL INSPECTION 

All monitoring wells sampled were located and in good condition. Due to the 
age and condition of the locks, a majority of them had to be cut in order to gain 
access to the wells. New locks were ordered and installed on the protective 
casings. 



February 2,1995 Reference No. 3482 

3.0 GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to p u r p g  and sampling the monitoring wells, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Seaon  5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

With the exception of monitoring well OW-7R, all monitoring wells were 
purged prior to sampling using a low-flow purging technique. 
Monitoring well OW-7R could not be purged in this manner due to the 
excessive sedimentation of the well. This sedimentation is most likelv due 
to the lithology in which this well had to be constructed. The follow& 
presents the types of methods used to purge all monitoring wells on the 
Site: 

. Bladder Pump 

Ail 2-inch diameter monitoring wells with the exception of monitoring 
wells OW-7R and CL-09-WP were purged using a 1.88-inch diameter 
Teflon bladder/stainless steel bodv pump and utilizing polvethvlene 
tubing. The pump was suspended in the well using new nylon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and polyethvlene 
intake tubing. T h s  pump was utilized due to the shallow depth of this 
monitoring well. 
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Airlift Pump 

Because of the large volumes of water needed to purge the larger 6-inch 
and &inch diameter monitoring w e k  (OW-3 and OW-6B), these wells 
were purged using a 3-inch diameter stainless steel airlift pump utilizing 
polyethylene tubing. The pump was suspended in the well using new 
nylon rope. 

Stainless Steel Bailer 

Because the water quaiitv of monitoring well OW-7R was extremeiy 
turbid, a bladder pump ;odd not be utilized in this location: thereiore, a 
stamless steel bailer and new nylon rope was used to purge this 
monitoring well. 

All polvethylene tubing used during purging was dedicated to the 
respective monitoring wells with the exception of monitoring well 
OW-6B. 

P u r p g  was conducted in accordance with the approved RD/RA Work 
Plan. Field parameters of pH, conductivity, temperature, and turbidity 
were measured after each well volume, except where noted, to determine 
whether to terminate purgvlg upon removal of three times the standing 
water volume or continue to a maximum of five times the volume. 
Calibration of field instruments were periorrned daily. New disposable 
latex gloves were used before and between all p u r p g  events. A 
summary of purge data is presented in Table 2. 

Groundwater Samulinq 

Groundwater samples were collected from all wells purged, with the 
exception of monitoring well CL-07-WP, for the analysis of beryllium, 
cadmium, chromium, lead and manganese. A groundwater sample could 
not be collected from monitoring well 0 7 - W P  because it was purged 
dry and did not recover to a sufficient level. With the exception of the 
groundwater sample collected from monitoring well OW-7R, all 
groundwater samples collected exhibited a turbiditv of less than 
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50 nephelometric units (NTUs). Groundwater samples were collected 
using the following methods: 

Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring wells OWJR, CL-06-WP, and CL- 
09-WP using the same bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and polyethylene intake tubing in which 
the well was purged with. 

Tdon  bailer 

Groundwater samples were collected from monitoring wells OW-7R, CL- 
06-WP, and the larger diameter monitoring wells OW-3 and OW-6B using 
a disposable Teflon bailer and new nylon rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were imrnediatelv preserved with nitric acid 
and placed on ice in laboratorv supplied coolers. One duplicate sample, 
one matrix spike/matrix spike duplicate sample and one equipment blank 
were collected for qualitv control purposes. All samples were sent under 
proper laboratorv proto~ols and chain-of-custodv procedures to 
Quanterra ~nvrr&mental Services of North canion, Ohio. 

A summary of sample data and methods used to collect the groundwater 
samples are presented in Table 3. 

4.0 SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediately 
preserved with nitric acid and placed on ice. All laboratory and chain of custody 
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protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

5.0 DECONTAMINATION 

All equipment, inciuding the airlift pump, bladder pumps, stainless steel bailer 
and water level tape were cleaned prior to use. Cleaning consisted of brushing 
particulates free with an Alconox solution, rinsing with tap water, rinsing 
thoroughly with deionized water, and allowing to air dry. All pumps were 
wrapped with aluminum foil prior to storage or transport. 

6.0 WASTE MATERIAL HANDLING 

All purge water was temporarily stored on-Site in polyethylene tanks until final 
disposal to the City of Cedartown POTW. 

C.C. David Brvtowski 



W1II.I. P U R G I N G  I I A I ' A  S U M M A R Y  

R O U N I I  O N E  QUARTERLY S A M P L I N G  P R O G R A M  

CE1)ARI 'OWN M U N I C I P A I .  1.ANDFII.I.  S ITE 

J A N U A R Y  1995 

Itr it irr 1 
Wnter Wel l  l b t n l  

Well  Level Volrrrrrr \ ' O ~ I I I I I P  G n l l o m  Corrrlrrrtivity Tertrlrcmtwrc lirrbirlity 
Nurrrber Elevntioa(2) (gnllorrs) Nlrrrrber Purged y l l  ( ~ S / c r d ( Z )  ("F)f3) f M U ~ ) f 4 )  hletlrod 

Dladdcr punip 

Bladder p ~ r n l p  

Airlift p u r i ~ p  

Bladder pump 

I h l t l r r  p u n i l ~  

Airlift lwri ip 



LVE1.L PURGING D A T A  S U M M A R Y  
ROUNI )  O N E  QUARTERLY SAMPI . ING P R O G R A M  

CE1)ARI'OWN M U N I C I P A L  LANDFII.1. SITE 
JANUARY 1995 

Irtiiinl 
WR ter Wel l  T o l d  

Wel l  Le11eI Volrrtrre Vrtlrrrrte Gnllorts Cortdrrcliviiy Tetrrpernirrre Trrrbidiiy 
Nuatber ( . B 7 0 ( 1  (gnllorts) Nrrrrtber Purged ptl ( ~ d c 1 3 ( 2 )  (PFM3) (Nl UsN4) Method 

Stainless Steel 
Bailer (5) 

Bladder pump 

Bladder pump 

Uladdcr pttti~p 

I3lndder p n r p  



W l i l  I. I'URGING IIA'I 'A SUMMARY 

I tOUNI)  ONE QUARTERLY SAhll'l.lNC: I 'ROGRAM 

CEI lAIU'OWN MUNICIPAL LANDFII.1. SITE 

IANUARY 1995 

lrritinl 
W n  ter Well  Totnl 

1Vell Level Volrrrrrc l'olrrrtte Gnllotrs Cotdrrctiz~ity Tettrperntrrre lirrbidity 
Nunrbcr (FT.BTOC)(I)  (gnllotrs) Ntrrtrber Purged plf h~dctrrM2) (PFM3) CN1UsN4) hfetltod 

C l  ,-07-\VP 801 49 .  I 0 1(7) 1 5  7.03 829 63 >200 Bladder pump 

C1.-09-CVI' 788.74 2.8 1 3 7.25 630 63 I9 0 Peristallic pun ip  
2 6 7.20 550 62.5 13.0 
3 9 7.12 531 61.5 12.5 

Notes: 

- Parameters not measured due to faulty equipment. 
(1) Feet above mean sea level. 
(2) Micronihos per centimeter. 
(3) Degrees fahrenlieit. 
(4) Neplielomehic units. 
(5) Stainless steel bailer was necessary due to extrenie sedimentation 
(6) Well was purged dry after two volurnes. 
(7) \Veil was purged dry and did riot recover. 



TABLE 3 

W-3482- J05010595-01 
W-3482- 1 0 5 0  10595-02 
W-3482-J(X-O 10695-03 
W-3482- J O S O  10695-04 
W-3482-jOSO10695-06 
W-3482- I 0 5 0  10695-07 
W-3482-JOSO 10995-08 

W-3402- j05011095-09 MS/ MSD 
W-3482-JOS01 1095-10 
W-3482-J05011095-11 
W-3-182-JOSOI 1195-12 
W-3482-JOSOI 1 195- 13 
W-3482-JOSOI 1 195-14 
W-3482-JOSO 12395-1 5 

SAMPLE SUMMARY 

R O U N D  O N E  QUARTER1.Y SAMPI.INC PROGRAM 

CEI IARTOWN hlUNICIPA1. LANDFII.1. SITE 

JANUARY 1995 

Sotrrce 

o w - 2  
OW-6B 

C I  . -04-w1~ 
OW -4 
o w - 5  

CI.-09-WI' 
CI.-03-wr 

OW-1 
OW-3 

C1.-05-WP 
Rinsate Blank 
Coke I'ond 
C I  .-06-W P 

OW-7R 

Pnrnttreters Turbidity 

Matrix SpikelMatrix Spike Duplicate 

Rinsate of Bladder Pump 
Surface Water Grab Sample 

Notes: 

( I )  beryllium, cadmium, chromium, lead, manganese 
(2) aluminum, chromium, copper, lead, nickel, zinc 
(3) Teflon bailer/stainless s t w l  body pump 
(4) disposable Teflon bailer 
(5) Peristaltic pump 



CRA 
1351 Oakbrook Drive 
Suite #I 50 
Norcross. Georgra 30093 
(404) 441-0027 

M E M O  

TO: Mike Matevk REFERENCE NO: 3482 

FROM: John Schwaller DATE: Mav 2,1995 

RE: Round Two Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

The iollowing techcal memorandum summarizes the field activities associated 
with the second round of groundwater and surface water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampling activitv included: 

i) well inspections; 
ii) water level measurements; 
iii) purgng 13 of 13 monitorkg wells (of all monitoring wells); 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analvsis; 
v) sampling 3 of 3 interior monitoring wells for bervllium, 

cadmium, chromium, lead, and manganese analvsis; and 
i sampling of the Coke Pond for aluminum, chro&tium, copper. lead, nickel. 

and zinc analvsis. 

This round of sample collection occurred during the periods April 24 through 
Mav 2,1995. 

The following sections in this memorandum describe the field activities. 

WELL INSPECTION 

All monitoring wells scheduled to be sampled were initially located and found to 
be in good condition. 
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3.0 GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purgmg and sampling the monitoring wells, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in -on 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
purgmg techruque. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All Zinch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stamless steel body pump and utilizing polyethylene tubing. 
The pump was suspended in the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring we11 CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the h g h  water elevation. 

Airlift Pump 

Because of the large volumes of water needed to purge the 6-inch and 
8-inch diameter monitoring wells (OW-3 and OW-6B), these monitoring 
wells were purged using a 3-inch diameter stainless steel airlift pump 
utilizing polyethvlene tubing. The pump was suspended in the well using 
new nylon rope. 
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All poivethvlene tubing used during purgzng was re-dedicated to the 
respective monitoring wells with the exception of monitoring well 
CL-09-WP in which the Teflon tubing was discarded due to age and poor 
condition. 

P u r p g  was conducted in accordance with the approved RD/ RA Work 
Plan. Except where noted, field parameters of pH, conductivity, 
temperature, and turbidity were measured after each well volume. 
P u r p g  continued until stabiiization of pH, conductivity, and 
temperature had been achieved. Additionally, purgrng was continued 
until a goal of less than 10 nephelometric units (NTUs) could be achieved. 
If less than 10 NTUs could not be achieved, the ori@ goal of 50 NTUs 
was used. Calibration of field instruments was performed daily. New 
disposable latex gloves were used before and between all purgng events. 
A summary of purge data is presented in Table 2. 

3.3 Groundwater Samvlinq 

Groundwater samples were collected from all wells purged for the 
analvsis of bervilium, cadmum, chromium, lead, and manganese. With 
the ;xception o f  the groundwater samples collected from monitoring wells 
OW-6B, CL-06-WP, and CL-07-WP, all groundwater samples collected 
exhibited a turbiditv of less than 50 NTUs. The turbiditv was above 
50 NTUs at monito& well OW-6B due to an orange colored suspected 
iron algae growth, while monitoring wells CL-06-WP and CL-07-WP were 
purged drv resulting in the removal of sediment deposited in the bottom 
of the wells. 

Groundwater samples were collected using the following methods: 

. Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception oi monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaitic pump and Teflon intake tubing used for 
P~rgulg. 
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Teflon bailer 

Groundwater samples were collected from the larger diameter monitoring 
wells OW-3 and OW-6B using a disposable Teflon bailer and new nvlon 
rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediatelv preserved with nitric acid 
and placed on ice in laboratory supplied c o o k  One duplicate sample, 
one matrix spike/matrix spike duplicate sample and one equipment blank 
were collected for qualitv control purposes. All samples were sent under 
proper laboratorv proto;ols and cham-of-custody procedures to 
Quanterra ~nvirkmental  Services of North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediately 
preserved with nitric acid and placed on ice. All laboratonr and chain of custody 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughlv with deionized water, and allowing to 
air dry. All pumps were disassembledbrior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

WASTE MATERIAL HANDLING 

All purge water was temporarilv stored on-Site in polvethylene tanks until final 
disposal to the City of cedarto& POTW. 
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C.C. David Brvtowski - CRA 
Hadlev Bedbury - Maxus Energy 
~ o r d o k  Tate - Superior Consultants 
David Johnson - City of Cedartown 

Reference No. 3482 



Afosilorirrg 
Well  

Notes: 

CROUNDWA'I'IiR I i I . E V A ' ~ I O N  SUMMARY 

QUARTERLY SAMPLING PROGRAM 

CEDAItTOWN MUNICIPAI .  LANDFILL SITE 

Refereirce 
Eleontion 

(1) Elevations are feet above mean sea level. 

Water Level Elevaliotrs (1) 
jntrrranj 1995 April 1995 j d y  1995 October 1995 



WEI.1. I 'URGING D A T A  S U M M A R Y  
R O U N  I) TWO QUARTERLY S A M P I . I N G  P R O G R A M  

CI.:I)AR'I'OWN M U N I C P A I .  I .ANDFII .1.  SITE 

lrritial 
Water Well  

Well  Level Volurrre Vo111rrre 
Nrtrrrlrer (/t. AAfSL) (1 )  fgallorrs) Nrrrrrb~r 

Total  
Gnllorrs 
Prr rged 

4 
8 
12 
16 
20 
24 

2 
4 
6 
8 
10 
12 

200 
400 
600 
800 
1000 

4 
8 
12 
16 
20 

- - -- - - Bladdcr p n i p  

535 66 12 
560 67 10 
573 66 I8 
599 68 11 
588 69 7 

I'urgc p1111lp 



Well 
Nrtrrtber 

W1:'I.I. I ' U R C I N C  D A T A  S U M M A R Y  

R O U N I )  I ' W O  QUARTER1.Y SAMPI .1NG P R O G R A M  

CI:'I>AIt'I 'OWN M U N I C P A I .  1.ANI)FII.I. S ITE 

ltritinl 
W n  t er Well 
Level V O I N I I I ~  Volrrrrte 

(ft. AAISL) ( 1 )  @ l l ~ t l s )  Nrrrrrber 

Total  
Gnllotls 
Prr rged 

1 0 
20 
33 

100 
200 
300 
400 
500 
600 
700 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 

- - -- -- Purge pump 
250 64 303 
207 63 34 5 
292 55 99 
353 68 98 
428 67 75 
410 67 73 (5) 

Bladder pr~nrp 



Well 
Narrtber 

c1.43- WI' 

WI!I.I. I 'URCING IIA'I 'A S U M M A R Y  
R 0 U N l ) ' f W O  QUAR'rER1.Y S A M P I . I N G  PROCRAhI  

('I!I)AR'I'OWN MUNICI 'A I .  1.ANDFII . I .  SITE 

l r r i l  1111 
Wn ter IVell 
Levef \ '~IIIII I~ \'olrrrrre 

f .  A 1 (gnllorrsJ Nrrrdter 

APRIL 1995 

hfellrorf 

Hlndtlcr p ~ r i i p  

I~ladilcr pu tnp 

Hlnclclcv prrnip 

I'cristnltic l ) u n i ~  



Well  
Nutt~ber 

WEI.1. PURGING DATA SUMMARY 
ROUNI) T W O  QUARTERLY SAMPIJNC PROGRAM 

CI~: l )AR'~OWN MUNICI'AI. 1,ANDFII.I. SITE 

APRIL 1995 
ltritinl 

W n  ter Well  T o l d  
Leuel Volrrrse Vol~titre Cnllorrs Cosdlrct i r ~ i t y  Terqterntrrre T~rrlridit y 

(fi. AAfSL) (1 )  (gnllorrs) Nirrttbrr P~rrged pH (pS/ntr) (2) f°Fl (3) f N T u s )  (4) Afetltod 

Notes: 

( I )  Elevations are feet above mean sea level. 
(2) microml~os 
(3) Ilegrecs Fahrenlwit 
(4) Nephelonwtric units 
(5) Satnple observed to contain iron bacteria - l ike alga(*. 
(6) Development of volumes 1-6 was conducted on  4/27/95. Purging of volumes 7-12 and sampling was conducted 01,.1/28/95. 
(7) Well was purged dry after one volmre on 4/27/95 and recovered sufficiently o n  4/27/95 to collect a sample. 
(8) Well was purged dry after one volume on 5/1/95 and recovered sufficiently on  5/2/95 to collect a sample. 



Snrrtple Ntrr~rber 

GW-3482-j( IS-042595-016 

CW-3482- JC 15-0.12595-017 

CW-3482-JOS 042595-0 19 

GW-3482-J( IS 042595-020 

GW-3482-JOSO42695-02 1 

GW-3482-JOS-042695-022 

GW-3482-JOSO42895-023 

G W-3182-jOS042695-021 

GW-3482-jCS042795-025 

GW-3182-jOS012795-026 

GW-3482-105-012795-027 

GW-3482-JOS-050195-028 MS/ MSD 

GW-3182- JOS050295-029 

'I'AB1.E 3 

SA hl1'l.E KEY/I:IEL.Il I I A T A  
R O U N I I  T W O  QUAR'I'ER1.Y S A M P I . I N C  I ' R O C R A M  

C E I l A R T O W N  hlUNICI I 'AI .  I .ANDFI1.I .  S ITE 
APRIL. 1995 

Sorrrcc 

CI .  01-\VI' 

OkV-6Ii 

o \v -4  

o w - 5  

C I  .-03-W I' 

C1.-09-\VI' 

OW-71( 

OW-3 

OW-2 

C1.-06-\Vl' 

CI~-05- \vl '  

OW-1 

Cl.-t)7-\Vl' 

Turbidity 
f N T U s )  

4 

73 

7 

8.6 

20 

3 

4.7 

34 

2 

133 

8 

7 

> 1000 



TABLE 3 

Snrrryle Nrrrrrber Source 

SAMPLE KEYFIELD DATA 
ROUNI) TWO QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFII.1. SITE 
APRIL 1995 

SW-3482-jOS042895-002 Coke Potttl 

I W 1  bladder puntp 

Notes: 

(I) Beryllium, cadmium, chromium, lead, nianganese 

(2) Bladder pump 

(3) Disposable teflon bailer 

(4) Peristaltic pump 

(5) Aluminum, chromium, copper, lead, nickel, anc 

3482-hl-11 

Trrrbidify 

W"n.Js) Pararrrelers Afellrod 

-- (5) -- Surface water grab saniple 

-- (I) -- Rinsak blank prior to use in OW-1 
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1351 Oakbrook Drive 
Suite #I 50 
Norcross. Georg~a 30093 
(770) 44 l-OOZ7 

M E M O  

TO: Mike Mateyk REFERENCE NO: 3482 

FROM: John Schwaller DATE: August 23,1995 

RE: Round Three Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georga 

The iollowing techrucal memorandum summarizes the field activities associated 
with the third round of groundwater and surface water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/ Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampling activitv included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 13 of 13 monitoring wells (of all monitoring wells); 
iv) sampling 9 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analvsis; 
v) sampling 1 of 3 interior monitoring wells for bervllium, 

cadmium, chromium, lead, and manganese analvsis; and 
i )  sampling of the Coke Pond for aluminum, chrorkum, copper. lead. nickel. 

and zinc analvsis. 

This round of sample collection occurred during the periods July 19 through 
Julv 24,1995. 

The following sections in this memorandum describe the field activities. 

2.0 WELL INSPECnON 

All monitoring wells scheduled to be sampled were initially located and found to 
be in good condition. 
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3.0 GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purgmg and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicztor was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All Zinch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stadess steel body pump and utilizing polvethylene tubing. 
The pump was suspended in the monitoring well using new nvlon rope. 

a Peristalhc Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing w i t h  the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the high water elevation. 

Airlift Pump 

Because of the large volumes of water needed to purge the 6-inch and 
8-inch diameter monitoring wells (OW-3 and OW-6B), these monitoring 
wells were purged using a 3-inch diameter stainless steel airlift pump 
utilizing polvethylene tubing. The pump was suspended in the well using 
new nvlon rope. 
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All polvethvlene and Teflon tubing used during purgrng was re-dedicated 
to the respective monitoring wells. 

Purpg  was conducted in accordance with the approved RD/RA Work 
Plan. Field parameters of pH, conductivity, temperature, and turbidity 
were measured after each well volume. Purging continued until 
stabilization of pH, conductivity, and temperature had been achieved. 
Additionallv, purgmg was continued until a goai of less than 
10 nepheloketric units (NTUs) could be achieved. If less than 10 NTUs 
could not be achieved, the ori@ goai of 50 NTUs was used. Calibration 
of field instruments was performed dailv. New disposable latex gloves 
were used before and between all purgkg events. A s u r n m q  of purge 
data is presented in Table 2. 

3.3 Groundwater Samvling 

Groundwater samples were collected from all wells purged for the 
analysis of beryllium, cadmium, chromium, lead, and Wganese.  
Although all groundwater samples collected exhibited a turbidity of less 
than 50 NTUs, it is becoming extremely difficult to achieve these levels in 
monitoring wells OW-3 and OW-6B due to the degradation of the carbon 
steel casing. This degradation is producing rust particles and iron algae 
growth whch cannot be removed or diminished through additional 
pumping or reduced flow. The installation of stamless steel well material 
in these monitoring wells should be considered. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-OPWP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
Pu'Pg. 
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Teflon bailer 

Groundwater samples were collected from the larger diameter monitoring 
wells OW-3 and OW-6B using a disposable Teflon bailer and new nvlon 
rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediatelv preserved with nitric acid 
and placed on ice in laboratory supplied cooiers. One duplicate sample, 
one matrix spike/rnatrix spike duplicate sample and one equipment blank 
were collected for quaiitv control purposes. All samples were sent under 
proper laboratorv proto;ols and chain-of-custodv procedures to 
Quanterra ~nvirbnmental Services of North canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediately 
preserved with nitric acid and placed on ice. All laboratorv and chain of custody 
protocols followed during the groundwater sample collection were iollowed 
during the surface water sample collection. 

DECONTAMINATION 

All equipment, including the aulift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughIv with deionized water, and allowing to 
air dry. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 
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6.0 WASTE MATERIAL HANDLING 

All purge water was temporarilv stored on-Site in polvethvlene tanks until final 
disposal to the City of cedarto- POTW. 

C.C. David Brvtowski - CRA 
Hadlev ~edburv  - Maxus Energy 
 ord don Tate - superior Consultants 
David Johnson - Citv of Cedartown 



hfonitorirtg 
Well 

<;ROUNI)WA~l ' I iR l i l .EVA'I ' ION SUMMARY 

QUARTER1.Y SAMl ' I . ING P R O G R A M  
CEDAR' I 'OWN hf UNICI I 'A I. I .ANDFIL I .  S I T E  

Referetrce 
Eleva tiotr 

(1) Elevatioris are feet above mean sea level 

( 2 )  Dry. 

Water Level Elevatiotrs (1) 
jntrrranj 1995 April 1995 july 1995 October 1995 

CRA !WC 12- 

- - - - - - - - - - - - -  - 



WEI.1, PURGING DA'I'A SUMMARY 
ROUNI) '1'IIREE QUARTERLY SAMPLING PROGRAM 

CELIARTOWN MUNICPAI. I.ANDFILL SITE 
JULY 1995 

Itritinl 
W A  ter Well 
Level Volrrtne 

(/t. AhlSL) (1) (gnllotts) 

l o t a l  
Gcr lloirs 
Ptr rged 

3 
6 
10 

1 
2 
3 
4 
5 

175 
350 
525 
700 
875 

3 
6 
10 

10 
20 
33 

Well 
Nrrnrber 

Turbidity 
~ N R l s )  (4 )  Method 

17 Bladder pump 
7 
8 
7 
7 

Airlift pump 

C R A  U12-hl-12-72 



Well  
Nurrrber 

OW-6B 

Ittii ial 
Wai r r  Well  
Level Volrrrae 

(ft. AMSL) (1)  (gnllotrs) 

WIiI I .  PURGING DATA SUMMARY 
ROUNI  1 '1'1 IREE QUARTERLY SAMPIJNG PROGRAM 

Clil)AIt'TOWN hlUNlCPAL LANDFII,I. SITE 

Afeilrod 

Airlift punip 

Bladder pump 

Bladder punip 

Bladcler pump 

I3laciclcr punip 

Dlaclclcr punip 

13latltlcv pu~iip 



Wf1. l .  I ' U R C I N C  OA'I'A S U M M A R Y  

R O U N I  1'1.1 IREE QUAR'1'ERI.Y S A M P L I N G  I ' R O G R A M  

CI.: I lAR'rOWN M U N I C P A I .  1.ANDFII.I. SITE 
JULY 1995 

lrritinl 
Water Well  ' Ibtal  

Well  Level Voltrtrre Volrrrrrr Gnllotrs Cortdrrctiz~ity T~rrrpemlrrre Trrrbidihj 
Nuttrber (/1. AMSL) (1) (gnllotts) Nurttbrr Ptrrged pll ( ~ S / n i r )  (2) (OF) (3) m77.I~) (4) hlelltod 

CIA-09-WP 785.03 2 3 I 2 7.6 435 70 28 Peristallic pump 
2 4 7.2 401 68 11 
3 6 7.2 400 69 6 
4 10 7.2 4 03 68 6 

Notes: 

(I) Elevations are feet above mean sea level. 
(2) niicronihos 
(3) Degrees Fallrenlleit 
(4) Nepl~elonietric units 
(5) Sample observed to contain rust particles. 
(6) Well was dry. 

CRA 34112-hl-12-T2 



TABLE 3 

SAM1'I.E KEY/FIEI.D DATA 
R O U N I I  'I'IIREE QUARTER1.Y SAMPLING PROGRAM 

CEI IARTOWN MUNICIPAL LANDFILL SITE 

JULY 1995 

G W-3482-JOS-07 1995-04 O W 4  

G W-3482-JCE-072095-05 MS/ MSD O W - I  

G W-3-182-JOS-072095-06 OW-2 

G W-3482-JOS072095-07 OIV-5 

G W-3482-JOS-072195-08 CIA-05-WI' 

G W-3482- JOS-072195-09 ~ 1 . 4 9 -  W I' 

GkV-3482-JOS-0722954 I 0  OIV-3 

OW-6B 

Cnkc I'nnd 

Bladder p n ~ p  

Notes: 

(I) Beryllium, cadmium, chromium, lead, manganese 

(2) Bladder pump 
(3) Disposable teflon bailer 
(4) Peristaltic pump 
(5) Alun~inunr, chromium, copper, lead, nickel, and zinc 

Turbidity 
( N I U s )  

8 

3 

14 

9 

7 

2 

18 

6 

25 

25 

-- 

-- 

Cortrrrmrts 

GW-3482-JCX-071995-02 (Duplicalc) 

Matrix Spike/Matrix Spike Ihplicale 

Surface water grab sample 

Rinsale blank prior lo rtsc in ('I .-05-W1' 
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1351 Oakbmok Drive 
Suite 111 50 
Norcmss. Georgla 30093 
(no) 441-0027 

M E M O  

TO: Mike Matevk REFERENCE NO: 3482 

FROM: John Schwaller DATE: November 1,1995 

RE: Round Four Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georga 

The iollowing techrucal memorandum summarizes the field activities associated 
with the fourth round of groundwater and s d a c e  water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/ Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purgmg 13 of 13 monitoring wells (of all monitoring wells); 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analysis; 
v) sampling 1 of 3 interior monitoring wells for bervllium, 

cadmium, chromium, lead, and manganese analvsis; and 
i sampling oi the Coke Pond for aiurmnum, chrokum, copper, lead. nickel. 

and zinc analvsis. 

This round of sample collection occurred during the periods October 23 through 
October 26,1995. 

The following sections in th s  memorandum describe the field activities. 

2.0 WELL INSPECnON 

All monitoring wells scheduled to be sampled were initiallv located and found to 
be in good condition. 
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3.0 GROUNDWATER SAMPLING PROCEDURES 

Reference No. 3482 

Water Level Measurements 

Prior to p u r p g  and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 3.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

Purging 

All monitoring wells were purged prior to sampling using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

b Bladder Pump 

All 2-inch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stainiess steel bodv pump and utilizing polvethylene tubing. 
The pump was suspended the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring well 0 9 - W P  was purged using a peristaltic pump utrlizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the h g h  water elevation. 

Airlift Pump 

Because of the need to purge a large volume of water from &inch 
diameter monitoring well OW-6B, t h s  monitoring well was purged using 
a 3-inch diameter stainless s tee1 airlift pump utilizing polyethylene tubing. 
The pump was suspended in the well using new nylon rope. 

All polyethylene and Teflon tubing used during purging was re-dedicated 
to the respective monitoring wells. 
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Purgrng was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivity, temperature, and turbidibp 
were measured after each well volume. P u r p g  continued untd 
stabilization of pH, conductivity, and temperature had been achieved. 
Additionally, p u r p g  was continued until a goal of less than 
10 nephelometric units (NTUs) could be achieved. If less than 10 NTUs 
could not be achieved, the origrnal goal of 50 NTUs was used. Calibration 
of field instruments was performed daily. New disposable latex gloves 
were used before and between all purging events. A summary of purge 
data is presented in Table 2. 

3.3 Groundwater Sampling 

Groundwater samples were collected from all wells purged for the 
analysis of beryllium, cadmium, chromium, lead, and manganese. All 
groundwater samples, with the exception of the groundwater sample 
collected from monitoring well OW-6B, exhibited a turbiditv of 10 NTUs 
or less. The degradation of the carbon steel caskg at monitoring well 
OW-6B is producing rust particles and iron algae growth which cannot be 
removed or diminished through additional purging or reduced flow. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
Pu'Pg. 

Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW-6B using a disposable Teflon bailer and new nylon rope. 
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Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediately preserved with nitric acid 
and placed on ice in laboratorv supplied coolers. One duplicate sample, 
one ma& spike/matxix spike duplicate sample and one equipment blank 
were collected for qualitv control purposes. All samples were sent under 
proper laboratorv prot&ols and chain-of-custody procedures to 
Quanterra ~nvirbnmental Services of North Canton, Ohio. 

A sample key, sample fieid data, and methods used to collect the 
groundwater samples are presented in Table 3. 

4.0 SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analysis of 
aiuminurn, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediately 
preserved with nitric acid and placed on ice. All laboratory and chain of custody 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughlv with deionized water, and allowing to 
air dry. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foiI prior to storage or transport. 

6.0 WASTE MATERIAL HANDLING 

All purge water was temporarilv stored on-Site in polyethylene tanks until final 
disposal to the City of cedarto- POTW. 
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C.C. Hadlev Bedburv - Maxus Energy 
~ o r d k  Tate - superior Consultants 
David Johnson - City of Cedartown 

Reference No. 3482 



Afonitoritrg 
Well 

C)\V- l 
OIY-2 
o w - 3  
OIY-4 
OW-5 

OIV-6b 
OW-7R 

CI.-03-WP 
CI.-01-WI' 
C I  .-05-W I' 
CI .-06-\YP 
[.l.-O7-\Vl' 
C1.-09- WI' 

GROUNL)WATI.:R E I .EVAI ' ION S U M M A R Y  
QUARTER1.Y SAMI ' I . INC P R O G R A M  

C E D A R T O W N  h l U N I C I P A I .  L A N I ~ F I L I .  S ITE 

Notes: 

( I )  Elevations are feet above mean sea level 

(2) Dry. 

Water Level Elevatiotrs (1) 
Inntm y 1995 Ap-il1995 lrdy 1995 October 1995 



Well 
Nrrrrrber 

Water 
Level 

p. AA1SL)fl) 

786 15 

781.15 

776.87 

766.45 

774.99 

789 14 

787.35 

\VEI.I. I ' U R C I N C  I I A T A  S U M M A R Y  

R O U N I )  I X W R  QIJAItTER1.Y S A M P I . I N C  P R O G R A M  

( 'EI IAR' I 'OWN M U N I C P A I .  I .ANI)I: I I . I .  Sl ' l ' l  

OCI 'OBER 1995 

Totnl 
Gnllotrs 
Prrrgcd 

20 

1 0  

100 

20 

50 

5 

10 
20 
30 

10 
20 
30 

1.5 
3.0 
4.5 
6.0 



Well 
Nrrttrber 

CI.-05-WP 

Water 
L e ~ d  

(fr. AAfSLJ(1) 

782.22 

777.78 

792 8 1 

793.95 

TABLE 2 

WE1.L PURGING I I A T A  S U M M A R Y  
R O U N I )  1:OUR QUARTERLY SAMPI.1NC P R O G R A M  

CEIIAR'I'OWN MUNICPAI .  LANDFILL  SITE 
OCTOBER 1995 

lrrilinl 
Well 

Voltrrtre 
(gnllottsJ 

7.0 

0.6 

0.1 

4 

Notes: 

(1) Elevations are feet above mean sea level. 
(2) micromhos 
(3) Degrees Fahrenheit 
(4) Nephelometric units 
(5) Sample observed to contain rust particles. 
(6) Well was dry. 

Total 
Gnllorts 
Purged 

7 
14 
21 

-- 

-- 

3 
6 
10 

Tetttpernt ure 
(OF) (3) 

59 
58 
59 

-- 

-- 

63 
65 
68 

-- Bladder pump 

-- Bladder putup 

35 I'erislallic pump 
10 
4 



Sarrrple Nurrrber 

G W-3482-JOS-102395-01 

C W-3482- JOS102395-02 

G W-3482-JOS 102495-03 MS/ MSD 

G W-3482-JOS-lO2495-O'l 

C W-3482-JNP-102595-05 

G W-3482-JNP- 10259547 

GW-3482-JOS 102595-08 

GW-3482-JOS102595-09 

GW-3482-JOS-102695-10 

C W-3482-10s 102695-1 1 

S1V-3482- JOS-lO2695-l2 

SW-3482-JOS-102695- 13 

S1.V-3482-10s-102595-01 

Notes: 

SAMPLE KEY/I:IEI.D D A T A  

R O U N I I  I:<)UR QUARI'E1ZI.Y S A M P I J N C  P R O G R A M  

C l i n A R T O W N  M U N I C I P A L  I,ANDFI121, SITE 

Sorrrce 

CI.-04-WP 

OW-2 

OW-7R 

OW-1 

W V - 4  

OW-5 

Bladder Putlip 

CI.-03-WP 

c1.-05- W I' 

CL-09- WI' 

o w - 3  

OW-6B 

Coke Pond 

(1) Bevllium, cadmium, chromium, lead, manganese 
(2) Bladder pump 
(3) Disposable teflon bailer 
(4) Peristaltic pump 
( 5 )  Aluniinuni, cliron~iuni, copper, lead, nickel, and zinc 

I'rrrbidity 
(N-f Us) 

2 

2 

6 

2 

6 

6 

-- 

1 0  

10 

4 

3 

6 5  

-- 

~ l e l l ~ o d  Cotrrrtretrls 

(2) 

(2) 

(2) Matrix spikc/niatrix spike duplicate 

(2) 

(2) GW-3482-JOS-102595-06 
(Duplicate) 

(2) 

Rinsate blank prior lo use in CI.-03-WI' 

(2) 

(2) 

(4) 

(2) 

(3) 

Surface water grab satqde 

CRA W2-M-14-TI  



CRA 
1351 Oakbrook Drive 
Su~te #I 50 
Norcross. Georg~a 30093 
(770) 44 1-0027 

M E M O  

TO: Mike Matevk REFERENCE NO: 3482 

FROM: John Schwaller DATE: Januarv 9,1996 

RE: Round Five Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georga 

1.0 INTRODUCTION 

The iollowing techrucai memorandum summarizes the field activities associated 
with the fifth round of groundwater and surface water sampling at the 
Cedartown Municipal Landfill Site (CML Site). AU activities were conducted in 
accordance with the approved Remedial Design/Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampling activitv included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 13 of 13 monitoring wells; 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analvsis; 
v) sampling 1 of 3 interior monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analvsis; and 
1 )  sampling ot the Coke Pond for alumnum, chromium, copper, lead. nickel, 

and zinc analvsis. 

This round of sample collection occurred during the periods January 2 through 
January 5,1996. 

The io11owing sections in this memorandum describe the field activities. 

2.0 WELL INSPECnON 

All monitoring wells scheduled to be sampled were initiallv located and found to 
be in good condition. 



3.0 GROUNDWATER SAMPLING PROCEDURES 

Reference No. 3482 

Water Level Measurements 

Prior to purgrng and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All 2-inch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stam.less steel body pump and utilizing polvethylene tubing. 
The pump was suspended in the monitoring well using new nvlon rope. 

Peris tai tic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the hgh  water elevation. 

Airlift Pump 

Because of the need to purge a large volume of water from 8-inch 
diameter monitoring well OW-68, this monitoring well was purged using 
a 3-inch diameter stainless steel airlift pump utilizing polvethylene tubing. 
The pump was suspended in the well using new nylon rope. 

All polvethvlene and Teflon tubing used during purging was re-dedicated 
to the rksp&tive monitoring wells. 



Januarv 9,1996 Reference No. 3482 

P u r p g  was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivity, and temperature could not be 
recorded due to faultv equipment and delaved replacement. P u r p g  
consisted of the removal of five well volum& of groundwater. 
Additionailv, purgrng was continued until a goal of less than 
10 nephelometnc units (NTUs) could be achieved. If less than 10 NTUs 
could not be achieved, the ori@ goal of 50 NTUs was used. Calibration 
of field instruments was performed daily. New disposable latex gloves 
were used before and between all p u r p g  events. A sununary of purge 
data is presented in Table 2. 

3.3 Groundwater Sampling 

Groundwater samples were collected from all wells purged for the 
analysis of beryllium, cadmium, chromium, lead, and manganese. All 
groundwater samples, with the exception of groundwater samples 
collected from monitoring well OW4B and CL-03-WP, exhibited a 
turbiditv of 10 NTUs or less. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected irom all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in wluch the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
purgng. 

. Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW-6B using a disposable Teflon bailer and new nylon rope. 



January 9,1996 Reference No. 3482 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediatelv preserved with nitric acid 
and placed on ice in laboratory supplied c o o k .  One duplicate sample. 
one matrix splke/rnatnx spike duplicate sample and one equipment blank 
were collected for qualitv control purposes. All samples were sent under 
proper laboratorv protocols and chain-of-custodv procedures to 
Quanterra ~nvirkmental  Services of North  anion, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analvsis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediatelv 
preserved with nih-ic acid and placed on ice. All laboratorv and chain of custodi 
protocols followed during the groundwater sample colle&on were followed 
during the surface water sample collection. 

DECONTAMINATION 

All equipment, including the airiift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughiv with deionized water, and allowing to 
air dmr. AU pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

WASTE MATERIAL HANDLING 

All purge water was temporarilv stored onSite in poiyethvlene tanks until final 
disposal to the City of cedarto- POTW. 

JS/ br/ IS 

C.C. Hadlev Bedbury - Maxus Energy 



Gordon Tate - Superior Consultants 
David Johnson - City of Cedartown 
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hforritoriirg 
Wel l  

OLV- l 
OW-2 
O\Y  -3 
OW-4 
OW-5 

O\Y -611 
OW-7R 

CI.-03- W I' 
C1.-04-wr 
CL-05- W I' 
CI .-06- W I' 
c1.47- W I' 
CIA-09- W I' 

Notes: 

Refererrce 
E lem t iorr 

823 80 
827 50 
803 29 
801 52 
797.92 
805.12 
809 30 
836.41 
796.81 
853.31 
861.02 
824.90 
803.18 

C R 0 U N I ) W A l ' l R  1il. l iVA'I 'ION SUMMARY 

QUAR1'ERI.Y SA hll'l.lN<; I'ROGRAhl 

CEDARTOWN MUNI('I1'AI. I.ANDFII.1. SITE 

Water Level Elevatiorrs (1)  
jarrrrn y 1995 April 1995 11tly 1995 October 1995 Jntrua y 1996 

( I )  Elevations are feet above mean sea level 

( 2 )  Dry. 



Well 
Ntrrrilrer 

o\v-1 

O\Y -2 

OW-3 

OW-4 

OW-5 

OW-6B 

OW-7R 

CL-03- WP 

CI.-04-wr 

CL-05- WP 

CL-06- W P (6) 

CI .-07- W P (6) 

CL-09-WP 

Wnter 
Level 

fft. AAtSL) (1)  

786 I5 

781.15 

776.87 

766.45 

774.99 

789.14 

787.35 

789.95 

767.81 

782.22 

777.78 

792.81 

793.95 

liritial 
Well 

Volrrirre 
(gnllons) 

1 

2 

23 

4 

10 

90 

10 

9 

2 

7 

0.8 

0.1 

4 

Wtl.l, I'URCINC IIA'I'A SUMMARY 

ROUNI) FIVE QUARTERLY SAMPI.INC: PItOGRAM 

CI:IIAIUUWN MUNICI'AL I.ANI3FII.I. SITE 

JANUARY 1996 

Total 
Gnlloirs 
P1rgcd 

20 

10 

100 

20 

50 

4 50 

50 

4 5 

10 

35 

- - 

-- 

20 

Coirrlrrctivity Ieiirperntrrre Trrrbidity 
fpS/nii) (2) (OF) (3) f N R l s )  14) 



lrritinl 
Wnter Well  

Well  Level Volrrrirc 
Nltiitber t .  A S  I fgnllorts) 

Notes: 

-- - Instrument inoperable. 
(1)  Elevations are feet above mean sea level. 
(2) micromhos 
(3) Degrees Fallrerilleit 
(4) Nephelometric units 
(5) Sample observed to contain rust particles. 
(6) Well was dry. 

kVIil.1. PURGING IIA'I'A SUMMARY 
ROUNI) FIVE QUARTER1.Y SAMPI.INC PROGRAM 

CEI1AI~'rOWN MUNICPAL 1.ANDFII.I. SITE 
JANUARY 1996 

TotnI 
Voliritre Gnlloirs Coirdrrctivity Tmiryernttrre Turbidity 
Nirrirbrr Prrrgrd pH f~S /cr i r )  (2) f O n  (3) f m s )  (4)  



TABLE 3 

Snrrrple Nrrrr~ber 

GW-3482-J(E-010296-01 

C\Y-34R2-JOS01 0296-02 

G W-3482-JOS-0 10296-01 MS/ MSI I  

G\V-3.182- JOS-0 10396-05 

G\V-3482-JNI'-010396-06 

C W-3482-JNP-010396-07 

CW-3482-JCKO 10396-08 

GW-3482-JOSO 10396-09 

G\Y -3482- JOS0 10396-1 0 

GIY-3482-jOS010496-11 

GW-3482-JOS-010496-12 

CW-3482- JOS0 10496- 13 

SW-3482-JOS010396-01 

SAMI'1.E KEYflIE1.V D A T A  

ROUNI)  FIVE QUARTER1.Y SAMPI.INC, PROGRAM 

('I!I)ARl'OWN h1UNICIPAI. I.ANDFII.1. SITE 

JANUARY 1996 

Sorrrce 

C I  .-0-1- WI' 

o \ v - 4  

C I  .-09- w I' 
OW-7R 

O\V-hll 

Cl.-03-\'VP 

Bladder I'unlp 

OW-2 

OW-1 

OW-3 

OW-5 

Cl.-05-\Vl' 

Coke Pond 

A lethod Corrrrtrerrts 

(2) 

(2) GW-3482-JOSO10296-03 (duplicate) 

(4) Mnlr ix spike/nlatrix spike duplicnto 

(2) 

(3) 

(2) 

Rinsate blank prior to use in OW-1 

(2) 

(2) 

(2) 

(2) 

(2) 

Surface water grah sample 

Notes: 

(1) Be~ylliuni, cadmium, chromium, lead, manganese 
(2) Bladder pump 
(3) Disposable teflon hailer 
(4) Peristaltic pump 
(5) Aluminunr, chromium, copper, lead, nickel, and zinc 

CRA U82-hf-15-T3 



CRA 
1351 Oakbrook Drive 
Suite #IS0 
Norcross. Georg~a 30093 
(770) 44 1-0027 

TO: Mike Matevk 

M E M O  

REFERENCE NO: 3482 

FROM: John Schwaller DATE: Apnl29,1996 

RE: Round Six Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georga 

The following techrucal memorandum summarizes the field activities associated 
with the sixth round of groundwater and surtace water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/ Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampling activity included: 

i) wellinspections; 
ii) water level measurements; 
iii) purging 13 of 13 monitoring wells; 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analvsis; 
v) sampling 3 of 3 interior monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analvsis; and 
vi) sampling oi the Coke Pond for alumnum, chror&m, copper. lead. ~ c k e l .  

and zinc analvsis. 

This round of sample collection occurred during the periods April 22 through 
April 25,1996. 

The following sections in this memorandum describe the field activities. 

2.0 WELL INSPECIlON 

All monitoring wells scheduled to be sampled were initiallv located and found to 
be in good condition. 



Reference No. 3482 

GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purgmg and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the weli casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of thts memorandum. Water level measurements and elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
p u r p g  technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All 2-inch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stainless steel bodv pump and utilizing polyethylene tubing. 
The pump was suspended in the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the high water elevation. 

Airlift Pump 

Because of the need to purge a large volume of water from 8-inch 
diameter monitoring well OW-68, h s  monitoring well was purged using 
a 3-inch diameter stainless steel airlift pump utilizing polyethylene tubing. 
The pump was suspended in the well using new nylon rope. 

All poiyethvlene and Teflon tubing used during purging was re-dedicated 
to the respective monitoring wells. 



April 29,1996 Reference No. 3482 

P u r p g  was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivity, and temperature were 
recorded after each volume was removed: P u r p g  continued until 
stabilization of these field parameters occurred. Additionally, p u r p g  
was contmued until a goal of less than 10 nephelometric units (NTUs) 
could be achieved. If less than 10 NTUs could not be achieved, the 
orignal goal of 50 NTUs was used. Calibration of field instruments was 
performed dailv. New disposable latex gloves were used before and 
between all pu&ng events. A summary of purge data is presented in 
Table 2. 

Groundwater Sampling 

Groundwater samples were collected from all wells purged for the 
analysis of bervlliurn, cadmium, chromium, lead, and manganese. All 
groundwater s&nples, with the exception of groundwater samples 
collected from monitoring well OW-6B and CL-03-WP, exhibited a 
turbiditv of 10 NTUs or less. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
P W F " .  

Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW-6B using a disposable Teflon bailer and new nvlon rope. 



April 29,1996 Reference No. 3482 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediately preserved with nitric acid 
and placed on ice in laboratory suppiied coolers. One duplicate sample, 
one matrix spike/ matrix spike duplicate sample and one equipment blank 
were collected for qualitv control purposes. AU samples were sent under 
proper laboratorv proto~ols and chain-of-custody procedures to 
Quanterra ~nvir&nental Swices of North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediately 
preserved with nitric acid and placed on ice. All laboratory and chain of custody 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

DECONTAMINATION 

All equipment, inciuding the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
air dry. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

WASTE MATERIAL HANDLING 

All purge water was temporarilv stored on-Site in polyethylene tanks until final 
disposal to the City of cedarto- POTW. 

JS/ kt/ 16 

C.C. David Johnson - Citv of Cedartown 
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Hadlev Bedbury - Maxus Energy 
~ o r d o i  Tate - Superior Consultants 

Reference No. 3482 



Afo~rilorirrg 
Wel l  

o w -  I 
OW-2 
OW-3 
OW-4 
OW-5 

OW-6B 
OW-7R 

CL-03-\VP 
CI.-04-WP 
C1.-05- W I' 
CI--06- WI' 
CI .-07- W I' 
cL-09- W I' 

GROUNDWA'I'I:'l< EI.EVA'I'ION SUMMARY 
QUARTER1.Y SAMI'I.ING PROGRAM 

CEIJARTOWN MUNIC'II'AI. LANDFILL SITE 

W d e r  Lezd  Elevntiorrs (1) 
jntrttnry 1995 April 1995 jrtly 1995 October 1995 Intrrrnnj 1996 April 1996 

Notes: 

(1)  Elevalions are feet above mean sea level. 

( 2 )  Dry. 



Well  Wnier Level 
Nrrin ber (jrt. AAAiSL) ( 1 )  

\VIII.I. I 'URGINC D A I ' A  S U M M A R Y  
R O U N I I  SIX QUARTERLY SAMPLING PROGRAM 

<'EI)AR'I'O\VN MUNIC IPA I .  1 .AN I I I ~ I I . I .  SITE 

lrritinl Wel l  
Volrrttre V o  lrrrrre 

(gnllorrs) Nrritrbcr 
Turbidity 
~NTUs) (4) 

282 
4 5 
29 
7 

3 
4 
I 

5 
5 
5 
5 

6 
5 
3 

12 
7 
5 

88 
75 

68 (5) 

Bladder pump 

Bladder pump 

Blatlder pump 

Bladder pump 

Airlifl pump 



Well 
Nurtrber 

OW-7K 

CL-03-W I' 

CL-04- W P 

CL-05- W P 

Itritial Well 
Water Level Voltrrtte 

(fi. AMSL) ( 1 )  (gallons) 

TABLE 2 

W1fI.I. I 'URGING D A T A  S U M M A R Y  

R O U N O  SIX  QUARTERLY SAMPI . ING PROGRAM 
CEI)AR'TO\VN MUNICIPAI .  1.ANDFII.L SITE 

APRIL 1996 

Total 
Gnllotrs 
Ptrrged P H  

Corrdtrctioity Tewyerntrrre Turbidity 
(pS/crrt) (2) (OF9 (3) CNTUs) (4) Metltod 

Bladder p n r p  

Bladder pump 

Bladder pump 

Rladdcr pump 

Illaddcr pump 

Illadder pump 



W1l.l. P U R G I N G  D A T A  S U M M A R Y  

R O U N D  SIX QUARTER1.Y S A M P L I N G  P R O G R A M  
CEI)AR'PO\VN hlUNICIPA1. 1.ANI)FII.I. S ITE 

APRI I .  1996 

liritinl Wel l  Totrrl 
Well  Water Level Volrrrire Volrrrire Gnllotrs Coirrlrrctioity Teiiryerntrrre 

Nirtirlrer ( p .  AMSL) (1) fgnlloirs) Niriiiber Purged p H  f~S/crri) (2 )  f°F) (3) 

Notes: 

(1 )  Elevations are feel above nlean sea levcl. 

(2) micromhos 

(3) Degrees Fahrenl~eil  

(4) Nephelometric units 

(5) Sample observed to contain rust particles. 

(6) Well was purged dry and recharged sufficiently to sample. 

Afethod 

Peristallic p l n i p  



Snrrryle 
Nurrrber 

C W-3482-JUSO~2296-Ol 

G W-3482-JOS042296-02 

G W-3482-j(lS042296-01 

GW-3482-JCS042396-05 

C W-3482-JOS012396-06 MS/ MSD 

C W-3482- jOSO.I2396-07 

GW-3482-JOS042396-08 

C W-3482-JOSOJ2396-O9 

GW-3482-JOSO42396-10 

G W-3482-105042496-11 

GW-3482-JOS012196-12 

CW-3482-JOS012496-13 

GW-3482-JCSO-12496-14 

GW-3482-jOS012496-I 5 

SW-3482-jOSO-12496-01 

SAMP1.E KEY/FIEI.D KEY 

ROUNI) SIX QUAR'I'ERLY SAMPLING PRO(;RAM 

CEI)AR'I'OWN MUNICIPAI.  I.ANDFI1.I. SITE 

APRII. 1996 

Sorrrce l irrbidity Pnrnareters Alellrod 

Bladtler pump 
CI .-0.4-WP 

OW-5 

OW-1 

OW-2 

Cl.-(16- WP 

CI.-05-\Y P 

CI.-03-W1' 

OCV-3 

OW-7R 

OW-6B 

O W 4  

C I  .-09- W I' 

C1.-07- W I' 
Coke Pond 

Notes: 

(I) Beryllium, cadmium, chromium, lead, manganese 
(2) Bladder pump 
(3) Disposable Teflon hailer 
(4) Peristaltic pump 
(5) Aluminum, chromium, copper, lead, nickel, zinc 

Rinsate blank prior to use in CI,-01-WP 
GW-3482-J(E-042296-03 (duplicate) 

Matr ix spike/Matrix spike duplicatc 

Surface water grab sample 



CRA 
1351 Oakbrook Drive 
Suite #I50 
Notcmss. Georg~a 30093 
(770) 44 1-0027 

M E M O  

TO: Mike Matevk REFERENCE NO: 3482 

FROM: John Schwaller/ kt/2 DATE: July 27,1996 

RE: Round Seven Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georga 

The following techrucal memorandum summarizes the field activities associated 
with the seventh round of groundwater and surface water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/ Remedial Action (RD/RA) 
Work Plan. The scope of work of this sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 10 of 13 monitoring wells; 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, cadmium, 

chromium, lead, and manganese analysis; and 
v)  sampling of the Coke Pond for aluminum, chromium, copper, lead, nickel, 

and zinc analvsis. 

Interior monitoring wells CL-03-WP, CL-06-WP, and CL-07-WP were not 
sampled during tlus round as thev are scheduled to be sampled only twice 
during this year in accordance wiih the approved RD/RA work plan. 

~s round of sample collection occurred during the periods July 8 through 
Julv 11,1996. 

Groundwater samples collected from monitoring wells OW-1 and CL-03-WP 
were broken during transport; therefore, groundwater samples were recollected 
from these monitoring wells on Julv 26,1996. 

The iollowing sections in ths  memorandum describe the field activities. 
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WELL INSPECTION 

All monitoring wells scheduled to be sampled were initiallv located and found to 
be in good condition. 

GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purging and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All 2-inch diameter monitoring wells. with the exception of monitoring 
well CL-OPWP. were purged using a 1.88-inch diameter Teflon 
bladder/ stalniess steel bodv pump and utilizing polvethvlene tubing. 
The pump was suspended in the monitoring well uskg new nvlon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the hlgh water elevation. 

Airlift Pump 

Because of the need to purge a large volume of water from 8-inch 
diameter monitoring well OW-6B, this monitoring well was purged using 
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a 3-inch diameter stamless steel airiift pump utilizing polvethvlene tubing. 
The pump was suspended in the well using new nylon ripe. 

All polyethylene and Teflon tubing used during purgrng was re-dedicated 
to the respective monitoring wells. 

Purgmg was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivity, and temperature were 
recorded after each volume was removed. Purgmg continued until 
stabilization of these field parameters occurred. Additionally, p u r p g  
was continued until a goal of less than 10 nephelometric units (NTUs) 
could be achieved. If less than 10 NTUs could not be achieved, the 
origrnai goal of 50 NTUs was used. Calibration of field instruments was 
performed dailv. New disposable latex gloves were used before and 
between all events. A summary of purge data is presented in 
Table 2. 

Groundwater Samuling 

Groundwater samples were collected from all wells purged for the 
analysis of beryllium, cadmium, chromium, lead, and manganese. All 
groundwater samples, with the exception of the groundwater sample 
collected from monitoring well OW-6B exhibited a turbidity of 10 NTUs 
or less. 

Groundwater samples were collected using the following methods: 

. Biadder pump 

Groundwater samples were collected from all Zinch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
purging. 
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Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW-6B using a disposable Teflon bailer and n2w nylon rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediately preserved with nitric acid 
and placed on ice in laboratorv supplied coolers. One duplicate sample, 
one matrix spike/ matrix spiki duplicate sample and one equipment blank 
were collected for quality control purposes. All samples were sent under 
proper laboratory protocols and chain-ofcustody procedures to 
Quanterra Environmental Services of North Canton, Ohio. 

A sample kev, sample field data, and methods used to collect the 
g.roundwate; samples are presented in Table 3. 

4.0 SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediately 
preserved with nitric acid and placed on ice. All laboratory and chain of custody 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

5.0 DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughlv with deionized water, and allowing to 
air dry. All pumps were disassembledprior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

6.0 WASTE MATERIAL HANDLING 

All purge water was temporarily stored on-Site in polyethvlene tanks until final 
disposal to the City of Cedartown POTW. 

C.C. David Johnson - City of Cedartown 
Bill Hutton - Maxus Energy 
Gordon Tate - Superior Consultants 



CROUNI)WA'I 'ER EI.EVA'I'ION S U M M A R Y  

QUAR1'ERI.Y SAMPI. ING PROGRAM 

CEl lAI t I 'OWN MUNIC IPAL  LANDFILL SI'I'E 

hfortitorir~g Referettce Water Level Elevatiotrs ( 1 )  
Well Elevnt iott lntrttary 1995 April 1995 jrtly 1995 October 1995 jattttary 1996 April 1996 jrdy 1996 

Notes: 

( I )  Elevations are feet above mean sea level. 

(2) Dv. 
(3) Not sampled. 



TABLE 2 

Well  
Nurrtber 

ow- I (5) 

OW-2 

OW-3 

Water Level 
cft. AMSL)  (1, 

lrritinl Well  
Volrrrrre 

(gnllorrsJ 

3 0 

1.5 

21.7 

Wfl.1. I'URCINC DATA SUMMARY 
ROUND SEVEN QUARTERLY SAMPI.ING PROGRAM 

CEIIAR'TOWN MUNICIPAL 1.ANI)FII.I. SITE 
JULY 1996 

Totnl 
Gn//orrs 
Ptrrged 

3 
6 
9 

1.5 
3.0 
5.0 

22 
44 
66 

4 
8 
12 

10 
20 
30 

64 
128 
192 

Turbidity 
fNTUs)  (4) 

56 
8 

1.5 

2 
2 

1.4 

3 
2 

2.3 

7.5 
6.0 
2.5 

4 
2.5 
2.5 

105 
104 

92 (6) 

Afclllod 

nlatltlcr pump 

Bladder pump 

Bladder pump 

Bladder pump 

Uladder pump 

Airlift pump 



Notes: 

(1) Elevations are feel above mean sea level. 
(2) rnicrornhos 
(3) Degrees Fahrenheit 
(4) Nephelonietric unib 

(5) hlonitoring well was resampled on July 26, 1996. 
(6) Sample ohserved to contain rust particles. 

'1'ABI.E 2 

\Vlil. l .  I ' U R C I N C  I I A I ' A  S U M M A R Y  

R O U N I )  SEVl iN  QUARI'ER1.Y SAMPI. INC,  P R O G R A M  

CEl)AR'l 'OWN M U N I C I P A L  I .ANI)FI l . I .  S ITE 

Ibtnl 
Gnllorrs Coitdrrclinily Tertrpernture 
Prrrgcd pff fpS/ntr) ( 2 )  f°FJ (3) hlefltorf 

Blatlder purnp 

Bladder pun~p 

Bladder pump 

I'erislallic pump 



SAMPLE KEY 

ItOUNI) SEVEN QUARTER1.Y SAMPI-ING PROGRAM 

CEIIAR'TOWN MUNICIPAL 1,ANDFILJ. SI'JE 

Sorrrce 

CI .-04-\VI' 
o w - 4  

I h l c l c r  I'rttnp 

OW-5 
OW-7K 
OW-2 
OW-1 

CI .-09- W I' 
CI  .-03- w I' 

OW-3 
OW-6U 

Cohe Pot~d 

Notes: 

(I) Nephelome~ric units. 
(2) Beryllium, cadmium, chromium, lead, manganese 
(3) Bladder pump. 
(4) hlonitoring well was resampled on July 26, 1996. 

(5) Peristaltic pump. 
(6) Disposable Teflon bailer. 
(7) Aluminum, chromium, copper, lead, nickel, zinc. 

Turbidity 
~ N T U s )  ( 1 )  

2.5 
2.5 
-- 

2.0 
2.0 
1.4 
1.5 
2.0 
8.0 
2.3 
92 
-- 

Rinsate blank prior to use i n  OW-5 

Matrix spike/Matrix spike duplicate 
GW-3482-071096-1-07 (duplicate) 

Surface water grab sample 



CRA 
,351 OakbrooK Drive 

- Sulte #I 50 
Norcross. Georgla 30093 
(770) 44 1-0027 

TO: Mike Matevk 

M E M O  

REFERENCE NO: 3482 

FROM: John Schwaiier/ kt/4 DATE: November 1,1996 

RE: Round Eight Groundwater and Surface Water Sampiing 
Cedartown Municipai Landfill Site - Cedartown, Georga 

1.0 INTRODUCTION 

The rollowing techrucal memorandum summarizes the field actwities associated 
with the eighth round of groundwater and suriace water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/ Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampiing activitv included: 

1) well inspections; 
ii) water level measurements; 
iii) p u r p g  10 of 13 monitoring wells; 
iv) sampling 10 of 10 perimeter monitoring wells for bendlium, cadmium, 

chromium, lead, and manganese analvsis; and 

) sampling of the Coke Pond for aiurninum, chromium, copper, lead. nickel, 
and zinc analvsis. 

Yo groundwater sampie was coilected from intenor monitoring well CL-05-Wl' 
as t h s  monitormg well was sampled twice tclls vear in accordance with the 
approved RD/RA work plan. lntenor monitoring wells CL-06-WP and 
CL-07-WP remamed d?, theretore a sample could not be collected. 

This round of sample collechon occurred during the periods October 23 through 
October 28,1996. CRA stdf was assisted bv Citv oi Cedartown personnel in the 
sample collection activities. This is an effo;t to nain the Citv oi Cedartown 
personnel in order to transfer future sample coilection respbnsibilities to the City 
oi Cedartown. 

The iollowing sections in this memorandum describe the field activities. 
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WELL INSPECTION 

Reference No. 3432 

All monitoring wells scheduled to be sampled were initially located and found to 
be in good condition. 

GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purging and sampling each monitoring well, the water level was 
measured usmg an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water ievei 
measurements were recorded to the nearest 0.01 foot. The water ievel 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
purgrng techque.  The following presents the types of methods used to 
purge ail monitoring wells on the Site: 

Bladder Pump 

All Zinch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/ stainless steel bodv pump and u tiiizing polvethvlene tubing. 
The pump was suspended 6 the monitoring well using new nvlon rope. 

. Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing w i t h  the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the h g h  water elevation. 
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Airlift Pump 

Reference No. 3482 

Because of the need to purge a large volume of water from 8-inch 
diameter monitoring well OW-68, this monitoring well was purged using 
a 3-inch diameter starniess steel airlift pump utilizing poIvethvlene tubing. 
The pump was suspended in the well using new nylon rope. 

All polvethvlene and Teflon tubing used during purgmg was rededicated 
to the rkp&ve monitoring wells. 

Purgxng was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivitv, and temperature were 
recorded after each volume was removed: P u r p g  continued untd 
stabilization of these field parameters occurred. Additionally, purpng 
was continued until a goal of less than 10 nephelometric units (NTUs) 
could be achieved. If less than 10 NTUs could not be achieved. an attempt 
to achieve the ori@ goal of 50 NTUs was made. Calibration of field 
instruments was performed dailv. New disposable latex gloves were used 
before and between all purgrng ;vents. A summary of purge data is 
presented in Table 2. 

3.3 Groundwater Samuiin3 

Groundwater samples were collected from all wells purged for the 
analvsis or bervllium, cadmum, chromium, lead, and manganese. All 
groundwater sampies, with the exception of the groundwater sample 
collected from monitoring well OW-6B exhibited a turbidity of 10 NTUs 
or less. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected from all Zinch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 
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. Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
P W V .  

. Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW48 using a disposable Teflon bailer and new nylon rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediatelv preserved with nitnc acid 
and placed on ice in laboratorv supplied coolers. One duplicate sample. 
one matrix spike/rnaaix sp& duplicate sample and one equipment blank 
were collected for quality control purposes. All samples were sent under 
proper laboratory protocols and cham-ofcustody procedures to 
Quanterra Environmental Services of North Canton, Ohio. 

A sample key, sampie field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

-1.0 SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analvsis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected direct@ from the Coke Pond into the sampie container and immediately 
preserved with nitric acid and placed on ice. All laboraton, and chain of custody 
protocols followed during the groundwater sample coilecfion were followed 
during the surface water sample collection. 

DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing   articulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
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air dm. All pumps were disassembled prior to decontaminaoon and wrapped 
with ~lummum foil prior to storage or a m p o n .  

6.0 W A S E  MATERIAL HANDLING 

All purge water was temporarilv stored on-Site in polvethvlene tanks untd final 
disposal to the City of cedarto- POTW. 

C.C. David Johnson - Citv of Cedartown 
Bill Hutton -  axu us-Energy 
Gordon Tate - Superior Consultants 



Notes: 

(I) Elevations are lee1 above mean sea level 

(2) DT. 
(3) No1 sampled. 

C I tOUNDWA'SER E I . E V A T I O N  S U M M A R Y  
QUAR1'ERI.Y S A M P I . I N C  PROCRAAI 

CEI>Altl 'OWN M U N I C l I B A l .  LANDFII .1.  SI'I'E 

Water Level Elevatiorrs (1 )  
jnrrrrary 1995 April 1995 jtrly 1995 October 1995 



Alorritotitrg 
Well 

o \ v - I  
OW-2 
o \v -3  
o \v-4  
o \v -5  

O\V-611 
OW-7R 

C1.-03- WI' 
CI,-04- WP 
c1.-05-\41' 
C I  .-06- W I' 
~ 1 . 4 7 -  WI' 
Cl.-09-\VI' 

Notes: 

Refcrerrce 
Clevn 1 iotr 

GIt0UNI)WAI'ER EI.EVA'I'ION SUhlMARY 
QlJAR1'ERI.Y SAhII'I.IN<; PROGR A h l  

C I i I )A I~TOWN MUNICIPAI .  I.ANDFI1.I. SI'I'E 

Water LCIWI Ele~~atio~rs (1) 
jnrruny 1996 April 1996 ltrly 1996 October 1996 

( I )  Iilcvatio~is are led ahove mean sea level 

(2 )  Dry. 
(3) Not  sa111ll1rJ. 



Wf1. l .  I ' U R G I N C  D A T A  S U M M A R Y  
R O U N I )  EIGII'1'QUAR'TERI.Y S A M P I . I N G  P R O G R A M  

<'EI)AR'I 'OWN M U N I C I P A I .  I.ANI1I:II. I .  S I T 1  

OCTOBER 1996 

l i r i f i d  Well  ' Io ls l  

lVcll Wafer Level Volrirric i i i e  Ctrllni~s C o r ~ i i i i c ~ i ~ f y  Teiiiyernture 'lirrbirlity 
Nlrirrber I/t. AMSLJ ( 1 )  (gnlloris) Nuiirbcr Pirrgcd pII (~S/cnlJ (2) for") (3) W ~ V S )  f4J fLlelliod 

I 64 6.6 343 68 300 Airlift p t ~ ~ n p  

2 128 6.7 340 68 280 
3 192 6 8 315 68 78 ( 5 )  



Notes: 

(I) Elevations are feet above mcdn sea level. 

(2) niicromhos 

(3) Degrees Faliretilwit 

(4) Nephelon~etric m i t s  

(5) Sample observtd to contain rust partic-les 

-- - N o  nwasttre~~letit taken. 



SAMPLE KEY 
ROUNI) EIGII'I'QUARTER1.Y SAMPI.ING I'ROGRAM 

C'E1)ARI'OWN MUNICIPAI. I.AN1II~II.I. SITE 

OCTOBER 1996 

CI .-0.4-IVI' 
c l~ -o9 - \ v l '  

(NV-5 

O \Y  - 4  
(NV-2 

O\V-7R 

I~ladiltv J ' I I I I I ~  
o w - 3  
(IW- l 

CI.-03- WI' 
O\V-611 

Cohc I'otd 

Notes: 

(I) Nephelonielrii unils. 

(2) Deryllium. cadmium, cliromiuni, lead, manganese 

(3) Bladder pump. 
(4) Perislallic punlp. 

(5) Disposable Teflon bailer. 

(6) Aluminum, chromium. copper, lead, nic kel, zinc 

(3) 
(4) Matrix spike/ Matrix spike tlqdicate 

(3) GW-3482-102396-10504 (duplicak) 

(3) 
(3) 
(3) 
- - Rinsate blank prior lo w e  in OW-3 

(3) 
(3) 
(3) 
(5) 
- - Surface watcr grab santldc 
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3 - .  Jakbrook Drive 
; e #I50 
J cross, Georgia 30093 
7 /0) 441 -0027 

M E M O  

I j: Mike ~Matevk REFERENCE NO: 3482 

:"OM: Neil Pickard/sc/ 5 DATE: March 4,1997 

<E: USEPA Requested Groundwater Sampling Event 
Cedartown Municipal Landfill Site - Cedartown, Georga 

INTRODUCTION 

The iollowing techrucal memorandum summarizes the field activities associated 
with the groundwater sampling at the Cedartown Municipal Landfill Site (CML 
Site) as requested bv USEPA in a letter dated Januarv 13,1997 (Godfrev to 
Johnson). All activihes were conducted in accordance with the appro;ed 
Remedial Design/ Remedial Action (RD/ RA) Work Plan. The scope of work of 
this sampling activitv included: 

i) well inspectionsj 
ii) water level measurements; 
iii) purging 11 of 13 monitoring wells; 
iv) sampling 10 of 10 perimeter monitoring wells for bervllium, cadmium, 

chromium, lead, and manganese analvsis; and 
) sampling 1 of 3 interior monitoring wells for bervllium, cadmium, 

chromium, iead and manganese anaivsis. 

This round of sample collection occurred between Februarv 8 through 
Februarv 18,1997. A groundwater sample was not collected from interior 
monitor& wells CL-06-MrP and CL-07-WP due to an insuificient amount of 
groundwater. CRA staff was assisted by City oi Cedartown personnel in the 
sample collection activities. 

The following sections in this memorandum describe the field activities. 

!.u WELL INSPECTION 

All monitoring wells scheduled to be sampled were initiallv located and found to 
be in good condition. 
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GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purgmg and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. 1Vater level measurements and elevations are 
presented in Table 1. 

Purging 

All monitoring wells were purged prior to sampling using a low-flow 
purgng techruque. The folIowing presents the types of methods used to 
purge all monitoring wells on the Site: 

. Bladder Pump 

All 2-inch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stainiess steel bodv pump and utilizing polvethvlene tubing. 
The pump was suspended in the monitoring lvell using new nvlon rope. 

. Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the high water elevation. 

Airlift Pump 

Because of the need to purge a large volume of water from 8-inch 
diameter monitoring well OW-68, this monitoring well was purged using 
a 3-inch diameter stainless steel airlift pump utdizing polvethvlene tubing. 
The pump was suspended in the well using new nylon rope. 
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All polvethvlene and Teflon tubing used during purgmg was re-dedicated 
to the respective monitoring wells. 

Purgmg was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivitv, and temperature were 
recorded after each volume was removed. Purgmg continued untd 
stabilization of these field parameters occurred. Additionally, purging 
was continued until a goal of less than 10 nephelometric units (NTUs) 
could be achieved. If less than 10 NTUs could not be achieved, an attempt 
to acheve the origmal goal of 50 NTUs was made. Calibration of field 
instruments was performed dailv. New disposable latex gloves were used 
before and between all purgng events. A summary of purge data is 
presented in Table 2. 

Groundwater Sarnuling 

Groundwater samples were collected from all wells purged for the 
analvsis of bervllium, cadmium, chromium, lead, and manganese. All 
groundwater samples, with the exception of the groundwater samples 
collected from monitoring wells OW-6B and CL-05-WP, exhibited a 
turbidity of 10 NTUs or less. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
purpng. 



. Teflon bailer 

Reference No. 3432 

A groundwater sample was collected from the larger diameter monitoring 
well OW-6B using a disposable Teflon bailer and new nvlon rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediatelv preserved with nitric acid 
and placed on ice in laboratorv supplied cooiers. One duplicate sample, 
one matrix spikelmatrix spike duplicate sample and one equipment blank 
were collected for quaiitv control purposes. All samples were sent under 
proper laboratory proto;ols and chain-oi-custody procedures to 
Quanterra Environmental Services of' North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

SURFACE WATER SAMPLING PROCEDURES 

No surface water samples were collected during this sampling event. 

DECONTAMINATION 

,411 equipment, including the airiift pump, bladder pumus, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates tree with 
an Alconox solution, rinsing thoroughlv with deionized water, and allowing to 
air drv. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

J WASTE MATERIAL HANDLING 

All purge water was temporarilv stored on-Site in polvethvlene tanks until final 
disposal to the City oi cedartown POTW. 

David Johnson - City of Cedartown 
Bill Hutton - Maxus Energy 
Gordon Tate - Superior Consultants 



h i t  L I  Well  
Well Water Leael Volrrrrre 

Nrrrrtlrer (ft. AMSL) (1 )  (gnllorrsj 

wcLL I - u n i l N C  A'I'A s u w l M A ~ c t  
GROUNDWATER SAhWLING EVEN'I' 

CEDARTOWN MUNICIPAI. 1.ANDf;ll.l. SITE 

Totrtl 
Gal1011s 
Prr rgeil 

5 
10 
15 

3 
6 
9 

25 
50 
75 

6 

13 
20 

I I 
22 
33 

93 
186 
280 

Metlrorl 

I h d ~ l c r  p ~ m y  

Bladder pump 

Ul.rdtlcr prmp 

13161dder pump 

Uladdcr pump 

Airlift pump 



v 1 : 1  u 1 N  i I 'A SUMMAKY 
G R O U N D W A T E R  S A M P L I N G  E V E N T  

C1:I)AR'I'OWN M U N I C I P A I .  L A N D l I I . 1 .  SITE 
FEBRUARY 1997 

lrtitL1 Well  Totrrl 
Well Water Lezwl Volrrrrrc Volrrrrrc G~rllotrs Corrrlrrctiz~ity l'e~nyeratrrre Turbidity 

Nrrrrrber (fi. AMSL) ( 1 )  (gnllorrs) Nrrrirber Purged pH (~S/crrrr) (2) (OF) (3) NIUS) (4) Method 

CI .-09- WI' 788.42 4.7 

Notes: 

( I )  Elevdllons dre feel above nwan sea level. 

(2) nlicromhos 

(3) Degrees Fd~renlwl  

(4) Nephclonictric units 

-- - N o  measurement taken. 

1.5 Uldtlder pump 

2 I'eristallic pump 
1 
I 



SAME KEY 
(;WOUNDWATER SAMPLING EVENT 

CIiDAR'I'OWN MUNICIPAL LANUFII.1. SI'TE 

FEBRUARY 1997 

CIAW-\VI1 
CI.-04-W I' 

OCY -5 
OW-4 

OW-71( 
OW-hll 

Blddticr P I I I I I ~  
CL-05-CVI' 

OW-2 
OW-1 

C1.-03-WI' 
OW-3 

Notes: 

(1)  Ncphclort~clr~c units. 

(2) Ucryllium, cadmium, clrro~t~ium, lead, manganese 
(3) Bladder pump. 

(4) Pcristall~c punip. 
(5)  Airlift pump 

Turbidity 
W T U s )  (1) 

1 
1.5 
3 
5 
2 

55 
-- 
24 
1 
2 
9 
4 

Coar~iretrts 

bldtrix syike/Matrix spike duplicate 

GW-3482-020997-JOS-0-1 ( t l u p l i ~ d l ~ )  

Rinsate blank prior Lo use in OW-2 



CRA 
1351 Oakbrook Drive 
Suite #I50 
Norcross. Georgia 30093 
(770) 44 1 -0027 

M E M O  

TO: Mike ~Mateyk REFERENCE NO: 3482 

FROM: John Schwaller/ kt/6 DATE: September 16,1997 

RE: USEPA Requested Groundwater Sampling Event 
Cedartown Municipal Landfill Site - Cedartown, Georga 

1.0 INTRODUCTION 

The following tcchrucal memorandum summarizes the field activities associated 
with the groundwater sampling at the Cedartown Municipal Landfill Site (CML 
Site) as requested bv USEPA in a letter dated June 12,1997 (Godfrey to Johnson). 
All activities were conducted in accordance with the approved Remedial 
Design/ Remedial Action (RD/RA) Work Plan. The scope of work of this 
sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 13 of 13 monitoring wells; 
iv) sainpling 9 of 10 perimeter monitoring wells for beryllium, cadmium, 

chromium, lead, manganese, chloride, sodium, sulfate, vanadium, and 
zinc analvsis; and 

v) sampling 1 of 3 interior monitoring wells for bervllium, cadmium, 
chromium, lead, manganese, chloride, sodium, sulfate, vanadium, and 
zinc analvsis. 

This round of sample collection occurred between September 8 through 
September 10,1997. A groundwater sample was not collected from perimeter 
monitoring well CL-04-WP or interior monitoring wells CL-06-WP and 
CL-07-WP due to an insufficient amount of groundwater. These monitoring 
wells were checked for the presence of groundwater on the days following the 
purgmg event; no groundwater was detected in the monitoring wells. 

Sampling activities were observed bv a USEPA representative, Mr. Timothy 
Simpson of the Environmental ~e rvkes  Division. 

The following sections in this memorandum describe the field activities. 



2.0 WELL INSPECTION 

All monitoring wells scheduled to be sampled were initially located and found to 
be in good condition. 

3.0 GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purging and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
purging techruque. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All Zinch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stainless steel body pump and utdizing polyethylene tubing. 
The pump was suspended in the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the high water elevation. 



Airlift Pump 

Because of the need to purge a large volume of water from 8-inch 
diameter monitoring well OW-6B, this monitoring well was purged using 
a 3-inch diameter stainless steel airlift pump utdizing polyethylene tubing. 
The pump was suspended in the well using new nylon rope. 

All polyethylene and Teflon tubing used during purging was re-dedicated 
to the respective monitoring wells. 

P u r p g  was conducted in accordance with the approved RD/RA Work 
Plan. Field parameters of pH, conductivity, and temperature were 
recorded after each volume was removed. Purgmg continued until 
stabilization of these field parameters occurred. Additionally, purging 
was continued until a god of less than 10 nephelometric units (NTUs) 
could be achieved. If less than 10 NTUs could not be achieved, an attempt 
to achieve the original goal of 50 NTUs was made. Calibration of field 
instruments was performed daily. New disposable latex gloves were used 
before and between all purging events. A summary of purge data is 
presented in Table 2. 

3.3 Groundwater Sampling 

Groundwater samples were collected from all wells purged for the 
analvsis of beryllium, cadmium, chromium, lead, manganese, chloride, 
sodium, sulfate, vanadium, and zinc. All groundwater samples, with the 
exception of the groundwater samples collected from monitoring wells 
OW-68 and CL-05-WP, exhibited a turbiditv of 10 NTUs or less. 

Groundwater samples were collected using the following methods: 

BIadder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 



Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
purging. 

. Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW-6B using a disposable Teflon bailer and new nylon rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample elVents. Samples were irnrnediatelv preserved with nitric acid 
and placed on ice in laboratory supplied cooiers. One duplicate sample, 
one matrix spike/matrix spike duplicate sample and one equipment blank 
were collected for qualitv control purposes. All samples were sent under 
proper laboratorv protocols and chain-of-custody procedures to 
Quanterra ~nvirbnmenta~ Services of North Canton, Ohio. 

A sample kev, sample field data, and methods used to collect the 
groundwater samples are presented in TabIe 3. 

4.0 SURFACE WATER SAMPLING PROCEDURES 

No surface water samples were collected during this sampling event. 

5.0 DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushng particulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
air dry. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 



6.0 WASTE MATERIAL HANDLING 

All purge water was temporarilv stored on-Site in polvethvlene tanks until final 
disposal to the City of cedarto&n POTW. 

C.C. David Johnson - Citv ot Cedartown 
Bill Hutton - ~hemi ia l  Land Holdings 
Gordon Tate - Superior Consultants 



TABLE 1 

Morritorirrg 
Well 

GROUNDWATER EI.EVATION SUMMARY 
QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILI. SITE 

Refererr ce Water Leuel Elcr~atiorrs (I) 
Elezwtiorr Jarrua y 1995 April 7995 Ju 1y 1995 October 1995 

Notes: 

( 1 )  Elevations dre feet above mean sea level. 

(2) w. 
(3) Not s m ~ p l e d .  



Moniiorfirg 
Well 

OW-]  
OW-2 
OW-3 
OW-4 
OW-5 

OW-68 
OW-7R 

CL-03- W P 
CL-04- WP 
CL-05-WP 
CIA-06- W P 
~1.-07- W P 
CL-09- WI' 

GROUNDWATER EI.EVATION SUMMARY 
QUARTERLY SAMPIJNG PROGRAM 

CEDARTOWN MIJNICIPAI. LANDFILL SITE 

Reference Water Level Elevcztiorrs (1 )  
Elevation Januanj 1996 April 1996 July 1996 October 19% Februanj 1997 Sqttenrber 199' 

Notes: 

( I )  l<levations are feet above mean sea level 

(2) Dry. 
(3) Not sampled. 



TABLE 2 

WELL PURGING DA'I'A SUMMARY 
GROUNDWATER SAMPLING EVENT 

CEDARTOWN MUNICIPAL LANDFILL SI'I'E 
SEPTEMBER 1997 

Initial Well 
5 1  Volrrrtre Volrrttle 

Toti~l 
Gallons 
Prrrgcd 

3 
6 
9 

I 
2 
3 

22 
44 
66 

4.5 
9 

13.5 
18 

1 0 
20 
30 
40 

65 
130 
200 

e Turbidity 
(NTUs) (4) 

Well Water Leve 

Bladder punip 

Bladder pump 

Bladder pump 

Bladder punip 

Airlift pump 



Well 
Nrrinber 

01V-712 

CL-03-WP 

Initial Well 
Water Level Volrrnre 

( ' .  AMSL) (I) (Salloirs) 

CL-04-WP(5) 757.18 

CL-05- WI' 780.04 

TABLE 2 

WELL PURGING DATA SUMMARY 
GROUNDWATER SAMPLING EVENT 

CEDAR'TOWN MUNlClPAL LANDFILL SITE 
SEPTEMBER 1997 

Total 
Gallons Corrductioihj Tmrrperature 
Prrrged ptf (&/Od (2) (OF) (3) Metlrod 

BlaAler pump 

Bladder pump 

Bladder pump 

Ulacl~Icr pump 

Bladder pump 

Ulatlder ptcoiy 

Peristaltic pimp 

Notes: 

(1) Elevations are feet above mean sea level. 
(2) micromhos 
(3) Degrees Fahrenheit 



WELL PURGING DATA SUMMARY 
GROUNDWATER SAMPLING EVENT 

CEDARTOWN MUNICIPAL LANDFILL SITE 
SEPTEMBER 1997 

ltritial Well Total 
Well  at; Level Volrrnre Volume Gdlotts Cotrductivity Tettrperatrrre Turbidity 

Number (fl. W S L )  ( I )  (gallorrs) Nrrrirber Prrrged PH (~S /mr)  (2) (OF) (3) ~ T U S )  (4) Method 

(4) Nephelometr~c units 
(5) Well was purged dry and did not recover sufficiently to sample 
-- - N o  nieasurement taken. 



TABLE 3 

SAMPLE KEY 
GROUNDWATER SAMPLING EVENT 

CEDARTOWN MUNICIPAL LANDFILL SITE 
SEPTEMBER 1997 

Turbidity 
Sorrrce CNTUs) (1) Parattreters 

OW-2 
CL-09-WP 

OW-5 
CL-03- W P 

OW-1 
OW-4 

CL-05-WP 

OW-68 
OW-3 

MSD OW-7II 

Notes: 

( I )  Nephelometric units. 

(2) Beryllium, cadmium, chromium, lead, manganese, chloride, sodium, sulfate, vanadium, and zinc. 

(3) Bladder pump. 

(4) Peristaltic pump. 

(5) Teflon bailer 

Method Conrtrrents 

(3) GW-3482-090997-JOSO4 (duplicate) 
(4) 
(3) 
(3) 
(3) 
(3) 
(3) 

Rinsate blank prior to use in OW-3 

(5) 
(3) 
(3) 





APPENDIX G 

LABORATORY ANALYTICAL REPORTS AND DATA VALIDATION AND 
ASSESSMENT MEMORANDA 



ANALYTICAL REPORT 

PROIJECT NO. 2 4 8 2  

CEDARTOWN XUNXCZTAL LANDFILL 

QUANTERRA INCORPORATED 

Daniel J. Wright ' 
Proyecc Hanager 



PROJECT NARRATIVE 

--he .foilowing report =oncalns the anaivtical resuits for seven vater samples 
submitted to Quancerra-lr'orch Canton by Conestoea-Rovers and Associates, inc. from 
the Cedartom Municipai Landfill Site. 2roject r.um~er 3482. ;he sam~les were 
received January 9 ,  1995. according to aocumencea sampie acceptance procedures. 

Iuanterra utilizes only USEPA approved methods and instrumentation in all 
n a i v t i c a i  woric. The sampies presented in this report vere anaivzed for the 
3aramecers iistea on the followine page in accordance with the rnecnoas indicated. 
Resuits srere provided by f acsirnile transmission to Joanne S taubitz on January 16. 
1995. i summarv of QC data for these anaivses is included at che end of the 
report. 



ANALYTICAL METHODS SUMMARY 

.;lumlnum 
3erylli.m 
' l a d m l u m  
%romrum 
Copper 
Yangane s e 
Nickel 
Zinc 
lead 



SAMPLE SUMMARY 

The analytrcai results of tke sampies iistea below are presented 
cn tne followrng pages. 

SAMPLE IZENTIFI ZATICN 



COmSTOGA- ROVgRS & ASSOC . . LTD . 
W - 3 4 8 2 - 3 0 s - 0 1 0 5 9 5 - 0 1  1 - 5 - 4 5  1 6 1 5  

_ - - - - - _ - - - - - - . - -  - REQUESTED METALS 

! rilium 
. nrum 
:romlum 

REPORTING 
Y T !aa 

5 .o  ug/L 
5 . o  ug/L 
10.0 ug/L 

DATE SAMPLED: 1 / 0 5 / 9 5  
DATE RECEIVED: 1 / 0 9  / 9 5  



CONESTOGA-ROVERS & ASSOC..LZ'D. 

DATE S N L E D :  i/05/95 
DATE RECEIVED: 1/09/95 

AMETE?. 

2PEPARATION - 
X I T  - :?ETEC)D ANALYSIS DATE 



CONESTOGA-ROVERS h ASSOC..LTD. 

W-3482-ZOS-010695-03  1 - 6 - 9 5  1000  

DATE SAMPLED: 1/06/95 
DATE RECEIVED: 1/09/95 

2 aanese ND 
.%-a .m 



CONESTOGA-ROVERS & X S S O C . , L Z .  

DATE SAMPLED: 1 / 1 0 / 9 5  
DATE RECEIVED: 1 / 1 2 / 9 5  

nqaneee 2 . 8 3 0  
aa :m 

r UPECEIYm 
ND NOT DEl€CTFD AT THE S T A m  LBUT 

?RE PARA T I  3N - 
','NIT - .YETI?OD ANALYSIS DATE 

q/ L S31846 6510A 1 , ' 1 3 -  1 :24 /95  
ug/ L SW846 6010A ~ , ' 1 3 -  1!24/95 
,Jg/ L SW846 GGlOA l , ' l 3  - 1. 2 4 / 9 5  

QC 
BATCH 

5 0 1 3 0 1 8  
5 0 1 3 0 1 8  
5 0 1 3 0 1 8  

5 0 1 3 0 1 8  
5 5 1 3 0 1 8  



CONESTOGA-ROVERS h ASSOC..LTI). 

W-3482-Z3S-O10695-05 1 - 6 - 9 5  1300 

_ _ _ _ _ - - - - - -  - - - - - REQUESTED METALS - - - - - - - 

DATE SAMPLED : :,'36/95 
DATE RECEIVED: :/09/95 



CONESTOGA-ROVERS & ASSOC..LTD. 

W - 3 4 8 2 - J D S - 0 1 0 6 9 5 - 0 6  1 - 6 - 9 5  1 4 3 0  

anganeee 1 0 . 8  
2 ad ND 

3ATE SAMPLED: 1/06/95 
DATE RECEIVED: 1/09/95 



CONESTOGA-ROVERS & ASSOC..LTD. 

- - - - - - - - - - - - - - - -  - REQUESTED METALS - - - - - - - 

DATE SAXPLED: Ii06/95 
DATE RECEIVED: i/09/95 

RESULT 

r ganese 1 4 . 4  
==a :JD 

- - - - - - - - - .  

2REPAEATICX - QC 
ANALYZIS SATE 3ATCi  

1 1 2 9 5  501102C 
1 1  1 2 / 9 5  501102C 
1 -  ' 2 9 5  501102C 

1 1  1 2 9  50110ZC 
' 1  - ' 9  501102C 

'4D SOT DCTFLTED A T  TIE S T A T m  RkXjUTlNG U U T  



QUALITY CONTROL SECTION 



The r e s u i t s  l a c i u d e a  In t s ~ s  r e p o r z  F.ave oeen :*vlcwra f = =  z=.mpi~ance w l t h  t h e  
l a b o r a c o r y  QA/QC ~ i a n .  .a1 d a t a  have keen l = x n d  := b e  c2mpi lanc  w i t h  cne 
c x c e p c l s n  of  t5.ose 2tem.s n o r e d .  

The rnacrrx s p ~ ~ e  a n a  matrzx s p l k e  a u p i ~ c a t e  (??S/MSD) c s n t a l n e a  '7. Znls quality 
:anc:oi r e p o r t  were q e n e r a c e a  a s  F a s t  3f  :ne l a b o r a c o r y  3 / Q C  ;=oaram 
z e q u ~ z e m e n t s .  3 e s e  requirements ~ n c i u a e  t h e  a n a i y s a s  o f  a MS/MSD cc  a one I n  
: w e . l ~ y  ~ a s ~ s .  T h e r e f o r e .  =.?e a s s o c r a t e a  bacck csnwer ~ r . x c a c e a  c n  rk.e MS/MSD 
:%port  r a y  noc z e f l e c t  cne  same Daccr. n w e r  a s  t n o s e  o =  Eke samples  c z n t a r n z a  
I n  t h e  a n a l y t r c a l  z e p o r c .  



CHECK SAXPLE REPORT 

PREPARATION - 
;cNAL'LSIS DATE 



iNTRA-LAB BLANK REPORT 

RESULT 

k: 

%D NOT D€rEC7€3 AT THE STATED REPORTIKC USl IT  



MATRIX SPIKE REPORT 

SPIKE SPIK!Z/DUP 
PERCENT ?ERCEm Q/c RPD PREPARATION 

RECOVERY FE CO'IERY LIMITS XPD LIMITS ANALYSIS DX'"l'' 

BATCE:5003045 YATRIX: XATER 
9 5 9 9  ( 6 1 - 1 2 6 )  

10  2  107  ( 5 6 - i 4 7 )  
9 6 3 7  ( 8 0 - 1 2 0 )  
? l 130 t 7 9  - 1 1 6  1 
? 9 13 3  7 6 - i i 7 ;  
9 1  4 5 170-1091  
0 5 L O O  ( 7 4 - 1 1 7 )  
? 5 9 0 \ 7 7  - 1 1 2 )  

i 0 0  2 1 0  ( 4 5 - 1 4 6 )  
Q c a 7 ( 3 1 - 1 6 0 1  . - -  134 --- ( 5 7 - 1 3 1 )  

105  LO3 ( 4 0 - 1 4 4 )  
9 3 9 0 ( 7 3 - 1 0 9 )  
8 8 9 2 ( 7 2 - 1 1 4 )  
8 9 9 3  ( 7 3  - 1 1 2 )  
9 4  4 4 ( 8 0 - 1 2 0 1  
9 1  5 2 ( 8 0 - i 2 0 )  
9 5 , 30 1 6 7 - 1 1 8 1  

, ,.= pcnorme beloft roumm@ la **ad f & d f  crmn m ~do~(.~d ~ U I U  

\ 



MATRIX SPIKE REPORT 

L iT:er 
c !nlc 
3- -';T 

. - 
A 7' 2 - 2 ST. - - .  
5 .  ::*2Zl 

1 n l L 5  
2baiK 
L rc". . . .CI 
..-l.I.+Y.. 

: p e r  
.E c'&r.J 
o t a s s 1 m  
5 -neslu... 
ci mese 
1 3 ~  ,211 

:lcL,el 
.a 

; ;:r.=n.; 
; t i ~ n : - S l  
-. - 

S P I K E  SPIKE/'C';P 
PERCENT 2ERCENT Q / c  RPD PREPARATICN . 

RECOVERY ?XCO';EIiY L I M I T S  RPD L I M I T S  ;cNAL'iSIS DATI 

0 ; 

THE CORRECIX'E A m O N  CRITERIA IS BASED UPON lliE ABSOLUTE DIFFERENCE OF mE MATRIX 

? &D h U l l U X  SPIKE D U P U C A E  RECOVERIES. 



- 
PARAMETERS ,' 7& ; ,7 

REMARKS 

TlME SAMPLE NUMBER 

I-). : - 

1- 

RECEIVED BY: 
-- - --- we--- - ----.---- 

ELINOUISHEO D ~ T E -  7- i- , ' 
D .-- - 

- 
TIME /.' - . - - -- 

ELlNOUlSHED BY: -- - -- -- - 
9 - - - - - - 

-- - -- -- - - TlME --- 
ELINOUISHEO BY: OAT E - ---- ;---__I ------- 

TIME: 
---. - 

DATE: ------ 
TIME: .- 

IETHOD Of SHIPMENT cg ,') , 
LC x 



SAMPLE SUMMARY 

The analyticai r~suits of the samples listed beiow are presented 
on the follcwrng ;ages. 

SAMPLE 12ENTIPIGTION 



) #: A2EJW 
#: ASA250014-001 

rTRIX: WATER 

DATE SAXPLED: 1/23 /95  
DATE R E C E ~ :  1/25 /95  

RliPORTI1X2 PREPARATION - QC 
4,FmME'I'ER l?smz LIMIT l4mQQ A-q ws!3 



The followlng report contalns the anaiytlcal zesults f3r one water r,ample 
subnutted to Quanterra-North Canton by Conestoga Rovers h Assocrates, LTD. 
from the Cedartown Munlclpal Landfill Site, project number 3482. The sample 
was recervea January 25, l995, accord~ng to documencea sampie acceptance 
proceaures. 

Quancezra utilizes only USEPA approvea methods and inszrumentation in all 
analytical work. The sample presented in this report was analyzea for the 
parameters listed on the followlng page in accordance with the methods 
indicated. Preliminary results were provlded by facsimile transnussion to 
Joanne Staubitz and John Schwaller on February 3, 1995. A sununary of QC data 
for this analysrs 1s rncluded at the end of the report. 



ANALYTICAL METHODS SUMMARY 

Seryilium 
Cadmium 
Chromrum 
Manganese 
Lead 

Methscs 

SW846 "Test Ycthocs f=r Evaiuatlzg Solid Waste, ?hvslcai/Chernlcal 
Yethcds". :kr= E5it:=z, Septemer. 12886 and s-msequent 
r e v ~ s ~ c r - s  



rive 
,do93 

CHAIN OF CUSTODY RECORD1 37 $1- 
-I---. --_-I___ -_-- _--- - - - -  - -- ~- 

SMP 
WNl - 
SEO. 
NO. - DATE TIME I SAMPLE NUMBER 

SAMPLE 
TYPE - --- 

I . . .- . - I 
TOTAL NUMBER OF CONTAINERS -- -- 

~EL~NQUISHED BY: 1 z~-kcElvm w 
-. TIME: / 6 j d  - -------- @ -- -- - -  - - - -- - 

DATE: 
l%E: 

IELlNQUlSHED BY: DATE: - 1---- _ I f3ECElVEO BY. 
Zl TIME. . . - - - -. - . - - . - -. - 
IELINQUISHED BY - DATE: 
8 - TIME: I --- ]U - - -- J - TIME: 

. -- -. 
IETHOD OF SHIPMENT rdb f, 

Sampkr Cow 
Iddenrod Chemlst Copy 4 5  mndrk'/  

AIR BILL NUMBER: 3~{82 S- 7 76 9 9 



ANALYTICAL, REPORT 

PROJECT YO. 2 4 8 2  

CEDARTDvTN r n I C I T A L  =FILL 

JOAHHE STAWITZ 

C3NEST3CA-ROVERS h ASSOC..LTD. 

QUANTERIU INCORPORATED 

Daniel ;. Wright. 
F r o 3  ecc .%age2 

January 18. 1995 



REPORTING PREPARATION - 
Ei!s!&z LIMIT UNIT m3xm ANALYSIS DATE 

?rD NOT DETECTED AT SHE STATED REPORllNO UMlT 



PREPARATICN - 
.WASASIS DATE 



QUALXTP CONTROL UBRATIVE 

3 e  results included in t h i s  report have been reviewea f o r  compiiance with the 
laboratory QA/QC pian. A l l  data nave been found t o  be compiianr irith laboratory 
2rotocoi .  



CSECK SAMPLE REPORT 

SPIKE 
PERCENT 
XECC'dTRY 

PREPARATION - 
.LWLYSIS DATE 



#: A266X 
a # :  A5A090036-004  
P I X :  X X E R  

CONESTOGA-ROVERS h ASSOC.,LTD. 

DATE SAXPLED: 1 / 0 6 / ' 9 5  
DATE RECEIVED: r/og/gs 

KEPORX:Xi  ?REPARATZCN - QC 

WE? RESULT LIMIT 'RJIT rPlE"mOD ANALYSIS 3ATE SATE? 

nganese 2.290 
ad :ID 



QUALITY CONTROL SECTION 



3ATE SAMPLED: 1/11/95 
DATE RZCEIVED: 

RESULT 
3EPORTI::G 
LIMIT 

Y ASl lECEIVD 

- N D NOT D V  AT THE STATED REPORTING LMIT 



Semces 

CONESTOGA-ROVERS & ASSOC.,STD. 

I X :  XATER 

- - - - - - - - - - - - - - -  - REQUESTED METALS - - - - - - - 

DATE SAXPLED: l/li/95 
DATE RECEIVED: 1/12/95 

RESULT 
REPORTING 
LIMIT u!8.zZ 

ASllECEIVFD 
NOT DEl€C'IFI) AT lEE S T A m  m R T M G  LIMIT 

PREPARATION - 
ANALYSIS DATE 



CONESTOGA-ROVERS & ASSOC.,LT3. 

3ATE CXMPLED: 1/10/95 
3ATE RECEIVED : r/l2/9~ 

>. nganeae 114 
,aa :m 



CONESTOGA-ROVERS C ASSOC.,LTD. 

- - ZEQUESTED METALS - 

G AjiEcwm 
r) NOT DEECTED AT TKE STA7ED R F # ) R I W C  UMT 

DATE SdXPLED: 1/10/95 
DATE RZCEIVED : >;12/95 

i'REPA2ATISN - (/C 
ANAL'iSZS DATE 3 A T E  

:.'13- 1/23/95 5013018 
::13- 1/25/95 5013018 
1'13- Lt12f /9S 5013018 



CCNESTOGA-ROVERS & ASSOC..L'=D. 

'4-3482-ZOS-010995-08 1 - ? - 4 5  lj00 

DATE SAMPLED: 1/09/95 
DATE RECEIVED: 1/12/95 

I' .eRECFMD 

ND NOT DETECTED A f  f l A m  R k m R m ( ;  I m  



CONESTOGA-ROVERS & X S S O C . , L X .  

DATE SAXPLED: 2 / 1 1 / 9 5  
3ATE RECEIVED : 1 , ' 1 2 / 9 5  

nyanese 6 6 2  
aa :‘XI 

t .U;ILECEIYED 
N D IWT D~~ AT S T A m  REPORTING IAUT 



ANALYTICAL 3lE;THODS SUMMARY 

Beryi lium 
tadnuurn 
Chromxum 
Manganese 
Lead 

References: 



SAMPLE SUMMARY 



ANALYTICAL REPORT 

PROJECT NO. 3482 

CEDARTOWN MUNICIPAL LANOFILL 

JOANNK STAUBITZ 

CONESTOGA-ROVERS L ASSOC..LTD. 

QoANTERRA INCORPORATED 

Project  Manager ' 



PROJECT NARRATTVE 

?he ~3110wlng report c=ncalns the anaiytrcal :=suits for seven water samples 
subnutzea t3 Quancerra-North Canton b y  Conestoga Rovers i. Xssoc~ates, LTD. 
fzom cne Czdartown Mun~czzai Zanafill Site, project n w e r  3482. "e samples 
rere zocelvea ;anuary 12, 1995, according t~ documentea sample acceptance 
proceaures. 

Juancerra utilizes cnly USEPA anproved rr.ethods and l-str-mentation in all 
anaiytxcai work. The sampies presented in t h ~ s  report were analyzed for the 
parameters Listed on h e  followlnq page in accordance with the methods 
rnaicated. X sumnary of QC data for these analyses is included at the end of 
che reporc. 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The results included ia this xeporc have been reviewed for compliance with the 
laboratory Q A / Q C  plan. All data have been found to be compliant with the 
exceptLon of those ltuns noted. 

The matrix spike and matrix spike auplicare (MSIMSDI contained in this quality 
control report were generated as part of the laboratory QWQC program 
requirements. These requirements include the analysis of a MS/MSD on a one in 
twenty basis. Therefore, the associated batch number indicated on the MS/MSD 
report may not reflect the same batch number as those of the samples contained 
in the analytical report. 

"DIL" in the Quality Control Section means that due to high analyte 
concentration in the sample, the matrix spxking analytes added to the sample 
are diluted out and cannot be quantitated. - 



CBICX SAlfPtX REPORT 

Beryllium 
zadxnium 
Zhromxum 
?lanuanese 
Lead 

SPIKE 
PERCENT 
RECOVERY 

Q/C PREPARATION - 
LIMITS ANALYSIS LlATE 



REPORTING PREPARATION - 
3ak?zm EEslu LIMIT L?mz a?Ea SIS D A m  

rE4 

ND NOT D m -  AT THE STATED REPORTINO W T  



MaTRIX SPIKE RSPORT 

LAB #: ASA130076-001 

COMPOUND 

Silver 
Atsenlc 
Barlum 
Beryilium 
Calclum 
Cadmium 
Cobalt 
Chromlum 
Iron 
Mercury 
Potassium 
Magnesium 
anganese 
Sodium 
Nickel 
L e a d  
Ant lrnony 
Selenium 
Thallium 
Vanadrum 
Zinc 

Copper 
Tin 

SPIKE SPIICE/DUP 
PERCENT PERCENT Q/c 
FSCOVERY RECOVERY LIMITS 

BATCH:5014008 MATRIX: WATER 
9 7 9 3 (61-126) 
9 8 9 5 ( 80 - 120 
9 8 9 5 (79-116) 
106 102 (76-117) 

DIL 
9 8 9 4 (70-109) 
9 8 9 4 (75-110) 
9 8 9 4 (74-117) 
8 6 7 1 (45-146) 
120 119 (31-160) 
i23 I17 (07-1231 
106 9 4 (71-112) 
102 9 4 (57-131) 
108 9 9 (40-144) 
9 1 8 8 (73-109) 
9 8 9 4 (80-120) 
9 7 9 4 (73-1121 
9 8 9 4 (80-120) 
189 184 (80-120) 
9 8 9 4 (79-1121 
104 100 (67-118) 

BATCH:5019048 MATRIX: WATER 
8 8 8 3 (77-112) 
8 7 8 4 (73 -123) 

RPD PREPARATION - 
RPD L I M T S  ANALYSIS DATE 



E assium 
Magnes ium 
Manganese 

Molybdenum 
Sodium 
Nickel 

Tin 
Str~ntium 
Titanim 

Zinc 
osmium 

m A L S  SPIKE REPORT 

WATER - ICP 

RPD 

2 
4 

RPD PREPARATION- 
LIMITS ANALYSIS DATE n/o# 



;f 
CC 

ec 
;;;;.Ey&'- jLLdA/LL bi 

SAMPLE NUMBER 
SAMPLE a g 

TYPE 8 

TOTAL NUMBER OF CONTAINERS - .  1 1  

.-. 

REMARKS 

) BY: I DATE: - 
I I 

ELINOUISHED BY: , DATE: //2 v/'C kECElVEC 
D L B Y  TIME: ',)j@ @ TIME: 

- 

ELlNOUlSHED BY: DATE: ~ ~ E I V E D  BY: DATE: - 
9 . TIME: -- , TIME: -- ,cB - - 
ELINM)ISHED BY: DATE: I~ECEIVED BY: DNE: 
D T I M E :  a) - TIME: 

- 



ANALYTICAL REPORT 

?ROJECT NO. 3 4 8 2  

ZSDARTOWH MUNICIPAL LANDFILL 

JOANNE STXWITZ 

ZZNESTOGA-ROVERS & XSSOC..L=Z. 



PROJECT NARRATIVE 

"he f z i l o w ~ n q  :=por t  = = n c a l n s  che  a n a i y t i c a i  r e s u i t s  5 2 :  e l a n t  x a c e r  sampies  
s u o n u c r e a  co Cuan te r ra -Nor th  Canton by Csneacoga a o v e r s  i X s s o c ~ a t e s ,  LTD. 
f=zm cne  C e a a r t s m  Munrclpal  L a n d f i l l  S i t e .  = r o y e c t  numDer 3482 .  ?he  saluples - - .xere z ~ c e ~ v e a  D L  - , 1995, a c c o r a r n g  =: acacumencea 5-ie a c c e p t a n c e  
3roceau:es. 

;uancorza  , t z i ~ z e s  z n i y  'JSEPA a p p r o v e a  n e t h o a s  a n a  ~ . ? s t r t u n e n t a t l = n  Ln a i l  
i n a i y c r = a i  r o r x .  The sampies p r e s e n t e a  I n  =!us z c p o r t  x e r e  a n a i y z e a  f - r  =he 
>aramecers  I ~ s c e a  on =he  f o l l o w ~ n g  page :n a c c o r a a n c e  x l t h  t h e  methoas 
~ n a r c a c e a .  P r e i l m n a r y  r e s u l t s  were p r o v l d e a  by f a c s ~ n u l e  r z a n s n u s s l o n  t o  
JoAnne S t a u ~ l r e =  =n May 1, 1995. .\ sunnnary o f  CC d a t a  f3r  Znese a n a l y s e s  2s 
- n c l u c e a  a t  Eke e n a  of  =kc r e p o r t .  



ANALYTICAL METHODS SUMMARY 

Jeryilium 
Cadmium 
t.hromxum 
Yanganese 
Lead 

SW846 a ,  m- .-sc Yetnoas fzr Evaiuaclnu 5011d Nasce. ?hvslcal/CSemlcal 
'.!ctk=zso 2:== fd:=z=2, Zeptewer. 1386 ana simsequenr 
rOvls;:?.s 



7 

: nwronmenw 
: rmces 

SAMPLE SUMMARY 

The analyrlcai results or :he sampies iisrea beiow are presented 
3n the following Fages. 



CONISTOGA-ROVEUS & ASSOC..LTD. 

DATE SAXPLKD: 4 / 2 5 / 9 5  
DATE RECEZVgD: 4 / 2 7 / 9 5  



CONESTOGA- ROVKRS h S S O C  . ,L'=3 - 
GW-3482-ZOS-042595-017 

NIT= ,U l L E C m  

?(D NOT D m T E D  AT raE STATFD UPORTlNG UMIT 



.Yanaanese 93.6 
h a d  4.8 



CONESTOGA-ROVKRS L ASSOC..LTD. 

GW-3482-30s-042595-019 

WO #:  X7MU 
;AB #:  LSD270013-004 
MATRIX: XATER 

DATE SAMPLED: 4/25/95 
DATE RECE-: 4/27/9S 

UOTE %i WETvm 

VD YO1 DITECTII) AT TEE STATII) m R l l N G  LIMT 



DATE SAXPLKD: 4 / 2 5 / 9 5  
DATE RECETVGD: 4 / 2 7 / 9 5  



. * - - - - . . - - - - - - - -  - REQUESTED METALS - - - - - - ' 

DATE SAMPLED: 4/26/95 
DATE R X E I V H )  : 4/27/95 

I 

?REPARATION - QC 
ANALYSIS D A a  ZATGE! 



DATE SAMPLED: 4 /26/95 
DATE RECEIVKD: 4/27/95 



40 0 :  A47NS 
;AB #:  25D270017-308 
a ? a I X :  WATER 

DATE SAMPLED: 4 /26/95 
DATE RECE- : 4/27/95 

;on% bRECFIVED 

SD SOT D E l E C m  AT TBESTATFD m R T M C  LJMT 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The resuits inciuded in this report have been reviewed for compiiance with the laboratory Q N Q C  
plan. .UI data have been found to be compiiant. 



CggCX SAMPLE REPORT 

SPIKE 
PERCENT 



INTEU-UB B U N K  REPORT 

ZEPORTING 
LIMIT -3NIT 

% D  NOT DETECED AT THE S T A M  REPORTING LIXUT 

PREPARATION - 
man YSIS DATE 



MATRIX SPIXE REPORT 

SPIKE SPIXX/DUP 
PERCENT FBRCENT Q/C 2PD ?REPARATION - 

FSCOVERY RECOVERY L X I T S  RPD LIMITS ANALYSIS DATE 

SATCEI:5121006 MATRIX: WATER 
107 109 176-1171 1.3 0-20) 5/01- 5/02/95 

107 -08 '70-199) l.4 0-20) 5/01- 5/02/95 

136 197 '74-117) -.- 3-20) 5/0l- 5/02/95 . - 
57-12:) . - 

126 1C8 - .  0-25) S !01- 5 /02/95 
130 132 180-12OI - .  3-20] 5i01- 5/02/95 

- - 





ANALYTICAL REPORT 



PROJECT YAFUUTTVE 



SAMPLE SUMMARY 



SAMPLE SUMMARY 



3ATE SAMPLED: 4/27,'95 
DATE RECEIVED: 5/01/95 

'ic-; .xi R f C m  

V D SOT DETCCTm AT S I A T E D  m I I T M C  UMIT 



CDNBSTCGA-ROVERS & ASSOC.,LTD. 

Ga-3482-ZOS-042895-023  

3ATE SAMPLED: 4 / 2 8 / 9 5  
DATE RECEIVH]: 5 / 0 1 / 9 5  



CONESTOGA-ROVERS & ASSOC.,LTT). 

9-3482-JOS-942895-902 

DATE SAMPLED: 4/28/95 
2ATE RECETVED: 5/01/95 

.XATRIX: aATER 

- - - - - - - - - - - - - - - -  - REQuESTEn METALS - - - - - - - 

2REPARATZCN - 
ANALYSIS D A m  



DATE W L E D :  4 / 2 8 / 9 5  
SATE iCECETVD : 5 / 0 1 / 9 5  

m A5REcEIYm 
ND NOT D m  AT m R l l H G  UMlT 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The resuits inctuded in this repon have been reviewed for compliance with the iaboratory QNQC 
pian. .All data have been tbund to be compliant with the exception of those items noted. 

The rnatnx spike and rnatnx spike duplicate (MS/MSD) contained in this quality control reporc 
were senerated as part of the laboratory QA/QC program requirements. These requiremans 
inciude the analysis of a MSMSD on a one in twenty basis. Therefore. the associated batch 
number indicated on the MS/MSD repon may not retlect the same batch num~er as those of the 
sampies contained in the analytical report. 



~ ~ m l ~ ~ ~  
. . 

3er{~, : l ;~  
' --. . .- - . - l . 6  

--. . .- -...- d, 
:zer 

,:ganese 
Y i c ~ e i  
Laad 
Zrnc 

SPIKE 
?ERCENT 



-'ickei ND 
. .ead ND 
Zinc ND 

PREPARATION - 
w 



bXATRIX SPIXX REPORT 



----. 

eiS\ SHIPPFI) 1 0  (Laboratory Name). 

CONESTO(lrCR0VERS U ASSOCIATES, INC a ypd f~~~~ 4 
1351 Oekbmk Orlve sub 150 'R?FEFIEZ% NUMBER 

- 
I 

Norcross OA 30083 404441-0027 
C F ~ A ~ ~ ~ ~ F ~ F R E C O R B  -- 3q[+_ 

C.";ED.&d 55;/au!!k-~~4 

I - I- 8 

. 
-C---- --- 
PROJECf NAME. I 2.Q. J M~l l r !  L d @ / / f - ~  - + -- - 

nEMARKS 

- - - .  

. - -  1 - - - -  

% 8 - - - .  

. & - - .  

- - - .  

- - -- 

/-T -. . - - - . .  

- - - .  

--- 
.- - - 

4 ,  . - - - -  

.- . 

. - L 

SAMPLE NUMBEN 
- - - - - - - - - - 

& ~ - ~ ' ~ ~ I - I ; ; ; - o Y z X $ :  $JZ-- - 

m 3 : B k  $f-d'i~f%>90_ &- - -- - -- 

C~,-J*fglAf. f l i a  )XLo3 
-. -- . - 

"O I O N E  
NO. 

W E :  
TIME: 
M E :  - TIME: 

TIME: W E :  
DAl E: TIME: 

- --- 
A I ~ B I L L ~ ~ ~ M B E R  -02 /~q?rz 

W A L  NUMBER OF CONTAINE~S 

CD _ _ . . _ _ ,  _ _  _ _ _ - 

RELINOUISHED BY' 



ANALYTKAL REPORT 

May 2 5 ,  1995 



PROJECT NARRATIVE 

The f2llswrng zeporr =zntarcs tke anaiytrcai :esui=s f z r  =.?ree water samples 
surmttea =a Quanterra-North Canton by Csnestoqa ;overs 6 Associates, LTD. 
from che Cedartown Munlc~pai Landfill Site, ~ r o y e c r  n w e r  3482. 'he samples 
vere zrcervea Yay 2 ,  1995, according =a documentea 3aml)ie acceptance 
3roceaures. 

Suanterra zcrlizes cnly USEPA approved nethoar aria ~~str.&nentatLon In all 
anaiyt-cai WOEK. :he sampies prescnrea zr: thrs report were anaiyzea for the 
?aramerers listed sn =he fsllowlng page rn accoraance wrth =he nethods 
~ndlcatea. X sunmrary of QC data for these analyses 2s rncluded ac :he end of 
=he report. 



ANALYTICAL METHODS SUMMARY 

5 x 8 4 6  'Test :.!tcccas f z r  E-raiuacrz? S=i:C Xasce. ? h y s l c l i .  fkemrcai 
;.!ec--*.=5" - L a  -- y 4 .  - - -- - ...--- -- ,,,,... ;*pcerncer. 13-96 azc s . sse?xen= 
rev:s l^CS 



SAMPLE SUMMARY 

The analytlcai results cf :he sampies listed keiow are   re sen tea 
Qn the f~llowing Fages. 

0 = X O m T C R Y  IS SAMPLE IXNTf=f r'-'n - -- --A --X ? A l ' E / T m  SAMPLD 



COmSTOGA-ROVERS & ASSOC . . LTD 

GW-3482-30s-0501 95-028 (MS/MSD) 

DATE SAXPLED: 5/01/95 
TIME W L K D :  16:30 
DATE RECEIVED: 5/03/95 

?ianganeee 3.250 
Laaa :TD 



CONESTOGA- ROVICRS h ASSOC . .L'=D. 

GW-3482-JOS-050295-029 

'do #:  A 4 C i X  
'LAB #:  XE030038-002 
.MATRIX: WATER 



3ATE SAKPLED: 5 / 0 1 / 9 5  
TxXE SAYPLPD: 11 : 00 
DATE RECEIVED: f / 0 3 / 9 5  

v E 2  u~~ 
YD NOT DFIFCTLI) AT TAE S A T L I )  UEJ'ORlwG UbUT 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

:he :eaui:s zncluaed 2: this r q o r t  have been zrvrewea fsr  c-mniiance wrth the 
la~oracory Q M Q C  plan. A l l  data have been founa z s  be csmpiiant wlth the 
exceptlcn of those  runs noted. 

:he ;3/RPD for the Manganese HS/MSD perfcnned cn sampie ;\!jE030038-001 was 
zucsrae laboratory acceptance czzrerza. ?cmarn:ng eiements sprkea fzom the 
zame sprk~ca solutron ana fzom the same prep were wrthrn ldborac~ry acceptance 
:z~=eaa. !-?atr~x c f f e c z   as ~emonstratea ina assoczacea ztsults were 
icceptea. 



m C X  SAMPLE REPORT 

S P I l a  
PERCENT 
RECOVERY 



MATRIX SPIXE REPORT 

LAB 1): XE030038-001 

aATCX: 513001 6 MATRIX : YATER 
9 9 102 (76-117) 3.4 (0-20) 5/10- 5/17/95 

9 7 10 0 (70-109) 3 . 3  '0-20) S/lO- 5/17/95 

9 7 100 (74-117) 3 . 6  '0-20) 5/10- 5/17/95 
. - -  - 7 196 -23 157-1;:) - - 3-20) f ! 1 3 -  5/17/95 - - . . - .. 

? 5 ? 8 ,80-iZ3) - .- 9-20) :/&!I- 5/17/95 



I--LAB B U N X  REPORT 

RXPORTIXG PREPARATION - I 
!!E€l!m IS DATE 

I 



- - -. -- 

CRA SHIPPED TO (Lnboralory Name). 

CCJ~~ESTOGA-ROVERS 8 ASSOCIATES, INC. 
1351 Oakbrook Drive Suite 150 
Norcross, GA 30093 404-44 l-0027 
- - - - _ _ . - - - - _ _ - - -  

CHAIN OF CUSTODY RECORD - --- -------------- 
[#GEU - 
SEO. 
wo. 

BAMRE 
TYPE SAMPLE NUMBER 

- . . . . -. . - - 
DATE 

TUTAL NUMBER OF CONTAINERS 

ELINQUISHED BY: 

!? - I TIME: -- - 
IELINWISHED BY: MTE: RECEIVED BY: l~rrr r :  

---- 
BY: I DATE: 

P --- 
EUN~U~SHED BY: 
s) -_ 

- 
TIME: ' -- 
MTE: 
'TIME: 

@ - ... . 

RECEIVED BY: 
0 

TIME: 
MtE: 
TIME: 



M E M O  

TO: Joanne Staubitz 

FROM: Lou Ameida/dm/9 

RE: Data Quality Assurance Evaluation 
Groundwater Samples 
Cedartown Muniapal Landfill Site 
Cedartown, Georgia 

REFfBE.!hJCE NO: 3482 

DATE: June2.1995 

Thirteen groundwater sampies, one surface water sample and one associated 
quality control sample were collected from the Cedartown Municipal LandfiU 
Site (Site) located in Cedartown, Georgia between A p d  25,1995 and April 28. 

1995. ;he  groundwater samples were submitted for the analvsis of beryllium, 
anium, chromium, manganese and lead. The surface water sample was 

jubmitted for the analysis of aluminum, chromium, copper, lead, nickel and 
zinc. 

This memo presents an anaivtical assessment m a  \.aiidation or' resuits 
dbtained by Quanterra, Lnc. (Quanterra) from the anaivsis of these water 
samples. Xnaivtical resuits were received in reports provided by Quanterra 
and were reviewed to determine coniormance with the requirements 
stipulated in the Contract Documents, the relevant methods and Quantena's 
quality control criteria. 

Quanterra completed sample analvses in accordance with the Contract 
Document-speafied analytical method SW-846 6010A. as outlined in the 
United States Environmental Protection Agencv (USEPA) document entitled. 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846.3rd Edition, Julv 1992. The document entitled, "National Functional 
Guidelines for Lnorganic Data Review", (Revised 1994) was used in the 
assessment and validation of the data. 



Evaluation of the data was based on information supplied by completed data 
sheets, blank data, field duplicate results, and recovery data for matrix 
spike / matrix spike duplicates and check samples. 

Detalls of the data assessment are outlined in the following sections. 

OUALITY ASSURANCF/OUALITY CONTROL (OA/OC) REVTEW 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. Sample holding times were determined using sample 
collection dates noted in the chain-of-custody documents and sample 
preparation/analysis dates reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 6 months 
from the sample collection date to the sample analysis date. 

Samples submitted for analysis were analvzed prior to expiration of the 
holding time criterion. nereiore, data aualifications were not necessarv on 
this basis. 

METHOD BLANK ANALYSFS 

In order to assess potential sample contamination attributable to laboratory 
conditions. laboratory method blank samples were analyzed along with the 
water samples. 

Target analytes were not detected in any method blanks, indicating no sample 
contamination attributable to laboratory conditions. Consequently, no 
qualifications were necessary on this basis. 



Ma& spike (MS) analyses provide insight into sample matrix eifects on 
digestion and/or measurement methodology. Matrix spike duplicate (MSD) 
analyses provide data with w ~ c h t o  assess laboratcw precision. 

Reported MS/MSD recoveries fell within Contract Document-established 
control lirmts (75-125 percent), with one exception. The matrix spike 
duplicate recovery for manganese in one sample (Quanterra 
lab #A5E030038401) was slightly above control criteria. Simdariy, the relative 
percent difference [RFD) between the duplicate recoveries was slightlv above 
control aiteria. Sormailv, no action is taken based solely on MS/MSD data, 
in terms of qualification. as these data alone do not give a complete indication 
of overall accuracy and precision. However, in conjunction with other 
data, the need for qualifications can be assessed. 

In the case of the sample where the MSD and RPD criteria were exceeded, the 
associated check sample data indicated acceptable accuracy and field duplicate 
results indicated acceptable preasion. Therefore. data qualifications were not 
deemed necessarv in this case. 

Laboratory check sample results are reviewed in order to further monitor 
laboratory accuracy. One LCS sample was analyzed in conjunction with the 
water samples. 

LCS sample recoveries fell within laboratoryes tablished limits, without 
exception Thereiore, data qualifications were not required on this basis. 

Field duplicate results are reviewed in order to assess combined field 

sampling and laboratory precision. The duplicate results for detected analytes 
were reviewed and a relative percent difference (RPD) between duplicate 



results calculated. One deld dupiicate was coilected from monitoring weil 
location OW-6B. 

The RPD value indicated acceptable combined field sampling and laboratory 
preasion. Qualifications were not required on this basis. 

The data provided bv Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification 



ANALYTICAL REPORT 

PROJECT NO. 3 4 8 2  

CKDARTOWN MUN. LANDFILL 

Joanne Staubitz 

CONESTOGA-ROVERS t ASSOC..LTD. 

G J ~ f i ,  
D8niel J. right 

2roject Manager 



PROJECI' NARRATIVE 

The following report contains the analytical results for four water samples 
submitted to Quanterra-North Canton by Conestoga Rovers i hssoclates, Inc. 
from the Cedartown Municipal Landfill Site, prolect number 3482. The samples 
were recerved Zuly 21 1995, according to documented sampie acceptance 
procedures. 

Quanterra utilizes cnly USEPA approved methods and inst:unIentation in all 
anaiytical work. The samples presented in this report were analyzed for the 
parameters listed on the followmg page In accordance with the methods 
indicated. Preliminary results were provided by facszmile tzansmission to 
JoAnne Staubitz on August 3, 1995. A summary of QC data for these analysts is 
included at the end of the report. 



ANALYTl CAI. METHODS SUMMARY 

Parameters 
I 

Total recoverable metals 

ICP Trace ( Inductively 
Coupled Plasma) 

Met hods 

SW846 6010A 

SW846 "Test Methods for Evaluating Solid Waste, Physlcal/Chemical 
Methodsu, Third Editlon, Uovember 1986 and Final 
Update I (7/92). 



Environmental 
Scmces 

WO #:  COCE2 
LAB #: ASG240121-001 
!4ATRIX: WATER 

RESULT REPORTING 3ILUTZON PREPARATION - QC 
TARAMETER us/L LIMIT FACE?. E?l?m ANALYSIS DATE BATCH 

Lead ND 
Beryllium ND 
Cadrnrum ND 



DATE SAMPLgD : 7/19/95 
DATE RXCEIVLm: 7/21/95 

RESULT REPORTING DILUTION PREPARATION - QC 
W T F R  uu/L LIMIT FACTOR METHOD ANALYSIS DATE BATCH 

romium ND 
aganeme 220 

TE: A S U C E M D  
W D  NOT DETECED AT THE STATED REPOITRIG LMIl 



RESULT REPORTING 3ILUTICN 
. .JZAMETEK us/L LIMIT  FACTCR 

DATE SAMPLED: 7 / 1 9 / 9 5  
DATE RECEIVKD: 7 / 2 1 / 9 5  

PREPARATION - QC 
ME'l7?OD ANALYSIS DATE; BATCR 



QUALITY CONTROL SECI'ION 



QUALITY CONTROL NARRATIVE 

The resuits inciuded in this report have been reviewed for compliance with the laboratory QAJQC 
plan. All data have been found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike duplicate (MS/MSD) contained in this quality control report 
were generated as pan of the laboratory QNQC program requirements. These requirements 
include the analysis of a MS/MSD on a one in twenty basis. Therefore. the associated batch 
number indicated on the M S N S D  repon may not reflect the same batch number as those of the 
samples contained in the analytical report. 



MXTROD B W  REPORT 

RESULT REPORTING PREPARATION 
JcAMETZR u s / L  LIMIT DIL FACTOR METEOD ANALYSIS DAT 

! ( I l i u m  ND 
idmiurn ND 
:-srnlurn ND 

>TE: 

NO NOT DETECED A T  M E  STATED REPORHUG UMlT 



Environmental 
5emces 

LAB #:  ASG240121 

COMPOUND 

aeryil ium 
tadmrum 
Chromrum 
:.?anganes e 
Lead 

SPIKE 
PERCENT 
RECOVERY 

Q / C  PREPARATION - 
LIMITS ANALY S I S DATE 

DILOTIC 
F A m I  

1. ( 
1.( 
1.( 
1.1 
1. 



MET2LU SPIKE REPORT 

WATER - ICP 

SPIKE SPIKE/DUP 
PERCENT PERCENT O/C RPD PREPARATION - 

POUND RECOVERY RECOVGRY L-TS RPD LIMITS ANALYSIS DATE W/O# 

zassium 
3 .esium 
: anese 

Lybdenum 
: .um 
: :el 

3d 
: mony 
i ,nium 

C 

: m t i u m  
tanium 

r .liux 
I 'seen 
nadium 

t : 1 0 0  1 0 9  ( 6 7 - 1 1 8 )  9 ( 0 - 2 0 )  6 / 0 2 - 6 / 0 7 / 9 5  A4P8 
: ,urn 9 2  9 8  ( 8 0  - 1 2 0  1 6 ( 0 - 2 0 )  3 / 1 6 - 3 / 2 9 / 9 5  A399 
t h i u m  9 6  96 ( 8 0  - 1 2 0 )  0 ( 0 - 2 0 )  3 / 2 2 - 3 / 2 9 / 9 5  U D E  
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PROJECT NARRATIVE 

The following zeport contains the analytical results for two water samples 
submitted to Quanterra-North Canton by Conestoga Rovers h Associates, LTD. 
from the Cedartown Munlcipal Landfill Site, project number 3482. The samples 
were received July 25, 1995, according t o  documented sample acceptance 
procedures. 

Quanterra utilizes cnly USEPA approved methods and instrumentation in all 
analytical work. The sampies presented in this report were analyzed for the 
parameters listed cn the following page in accordance with the methods 
indicated. Preliminary results were provided by facsimile transmission to 
Joanne Staubitt on August 16, 1995. A sunmrary of QC data for these analyses 
is included at the end of the report. 



wuanferra 
ANALYTICAL METHODS SUMMARY c' Envimnmmd 

femm 

Parameters 

Total recoverable metals 

ICP Trace ( Inductive1 y 
Coupled Plasma, 

Methods 

SW846 6010A 

SW846 6010A 

SW846 "Test Methods f c r  Evaiuati~g Solid Waste, Thyslcal/Chemical 
Methods", Third Edition, Xovember 1986 and Final 
Update I (7/92). 



The analytical results of the samples listed below are presented 
on the following pages. 

WO t! - LABORATORY I D  SAMPLE I3ENTIFICATION 

COCDE XG240120-001 GW-3482-ZOS-072095-05 (MS/MSDI 
COCDH ASG240120-002 GW-3482-COS-072095-06 
COCDJ kSG240120-003 GW-3482-GOS-072095-07 
COCDM ASG240120-004 GW-3482-JOS-072195-08 
COCDP ASG240123-005 RB-1 
COCDQ ASG240120-006 GW-3482-JOS-072195-09 
COCDR A5G240120-007 SW-3482-ZOS-072195-01 



WO (I: COCDE 
LAB #: ELSG240120-001 
MATRIX: WATER 

DATE SAMPLED: 7 /20 /95  
DATE RECEfVH): 7/22/95 

FIXPORTING PRsPARATION - QC 
PARAMETER RESULT LIMIT t4E'I7?OD ANALYSIS DA- EAT= 

Lead  ND 
B e r y l l i u m  ND 
Cadmium ND 



CONESTOGA - ROVERS & ASSOC . , LTD . 
GW-3482-JNP-102595-06  

WO # : C1ML3 
LAB #: A 5 5 2 8 0 1 1 8 - 0 0 6  
MATRIX: WATER 

DATE SAMPLED: 1 0 / 2 5 / 9 5  
TIXE SAMPLED: 1 1  : 00  
DATE RECEIVED: 1 0 / 2 8 / 9 5  

%PORTING PREPARATION - QC 
2ARAMETE P. !3w&x LIMIT 'JNIT - M E m O D  ANALYSIS DATE BATCI? 

Lead ND 
Beryilium ND 
C a d m u m  ND 

SOTE: AS RECEIVED 
ND NOT DETE- A T  THE S T A M  RE#)RTMG U O T  



WO #:  CCCDJ 
LAB #:  ASG240120-003 
MATRIX: WATER 

DATE SAXPLED: 7/20 /95  
DATE RECEIV%D: 7/22/95 

REPORTING PREPARATION - QC 
PARAMETER msJ?u MESTEOD ANALYSIS DATE B A T q  

Lead ND 
Beryilium ND 
Cadmium ND 

Chrcrnlum ND 
Manganese ND 



iJO #: COCDM 
LAB 4:  ASG240120-004 
I U T R I X :  WATER 

CONESTOGA-ROVERS & ASSOC.,LTD. 

GW-3482-JOS-072195-08 

DATE SAMPLED : 7/21/95 
DATE R E C E m :  7/22/95 

REPORTISG PREPARATXON - QC 
?ARAMETER E?m?z LIMIT m u  METEOD ANALYSIS D A a  

L..d 3 .o  
Seryllium ND 
Cadmium ND 



3 #:  COCDQ 
LAB #:  A5G240120-006 
M4TRIX: WATER 

DATE SAMPLED : 7/21/95 
DATE RECE-: 7/22/95 

REPORTING PREPARATION - QC 
9RAMETER Bm&z LIMIT METHC)D ANALYSIS DATE 

Lead ND 
eryllium ND 
-admrum ND 

'hrcmrum ND 
hngane s e 15.0 



WO #:  COCDP 
LAB #: ASG240120-005 
MATRIX : WATER 

CONESTOGA-ROVERS & ASSOC.,LTD. 

RB-1 

DATE SAMPLZD: 7/21/95 
DATE RECEIVEI): 7/22/95 

REPORTIXG PREPARATION - 
2ARAMETER BwlLx -!z?.xl mm2Q lmuauxE 

Lead ND 
Beryllium ND 
Cadrnlum ND 

Chromrum ND 
,Xanqanese ND 

NOTE W RECENED 

ND NOT D m T m  AT TBE S T A m  R F W R m C  M 

- - - 
qc 

BATCH 

5206005 
5206005 
5206005 

5206005 
5206005 



WO #:  COCDR 
LAB #: ASG240120-007 
MATRIX: WATER 

CONESTOGA-ROVERS C ASSOC.,LTD. 

SW-3482-JOS-072195-01 

DATE SAXPLED: 7/21/95 
DATE RSCETVED: 7/22/95 

RZPORTING PRSPARATION - QC 
TARAME'ER !sz?Lx LIMIT ,"IETI?OD ANALYSIS DATE BATCH 

Lead 22.2 
A l ~ i n u m  1,870 
Chromxum ND 

CWP= 18 .o 
Nickel ND 
Zinc 85 .O 

C)l-E AsRECIFZI2D 
ND NOT DETECTED AT lTlE STATED REPORlWC LIMIT 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The results included in this report have been reviewea f z r  cmpliance with the 
laboratory QA/QC pian. All data have been found ts De c=mpliant wlth the 
exception of those Item noted. 

The natrlx spike and matrix spike duplicate (MS/MSD) cantalnea in this quality 
contzoi report were generated as part of the laboratory QA/QC program 
reauzrements. These reaulrements Include the analysls of a MS/MSD on a one in 
twenty basrs. Therefore, :he associated batch number ~naicated on the MS/MSD 
reporc may not reflect the same batch number as those of the samples contained 
In the analytical report. 

" 3 I L "  in the quality cmtrol section means that due =a high analyte 
concentratLon in the sampie, the spiking analytes aaddea :o the sample are 
ailuzed out and cannot be quantitated. 



CHECX SAMPLE REPORT 

LAB #: XG240120 

SPIICE 
PERCENT 
RECOVERY 

Q/C PREPARATION - 
LIMITS ANALYSIS DATE 



MATRIX SPIKE REPORT 

IMPOUND 

?ryllium 
x h x u m  

omiurn 
i .qanese 
sad 

SPIKE SPIKE/DUP 
PERCENT PERCENT Q/C RPD PREPARATION - 

RECOVERY RECOVERY LIMITS RPD LIMITS ANALYSIS DATE 

EATCX:5206005 MATRIX: WATER 
1 0 0  100  ( 8 0 - 1 2 0 )  0 ( 0 - 2 0 )  7 / 2 5 -  8 / 1 1 / 9 5  
1 0 6  106  ( 8 0 - 1 2 0 )  0 ( 0 - 2 0 )  7 / 2 5 -  8 / 1 1 / 9 5  
1 0 4  106  ( 8 0 - 1 2 0 )  0 . 9 5  ( 0 - 2 0 )  7 / 2 5 -  8 / 1 1 / 9 5  

DIL 7 / 2 5 -  a / i 1 / 9 5  
1 0 8  : 1 0  ( 8 0 - 1 2 0 1  i . 1  i 0 - 2 0 1  7 / 2 5 -  a / 0 9 / 9 f  



METROD BtMllC REPORT 

RSPORTIXG PREPARATION - 
?ARAMETER RESULT LIMIT UNfT METHOD AKZUYSIS DATE 

Alumlnun ND 
Beryllium ND 
Cadmrurn ND 

Chrcraun XI3 
t cppe r ND 
.Wqanese ND 

N i c k e i  ND 
Lead ND 

inc  ND 

NOTE: 

ND NOT DETECTa3 AT THE STATED REPORTING L l M l  



SPIKE 
PERCENT 
UCOVERY 

101 
84 
95 

90 
100 
105 

99 
106 
103 

105 
101 
98 

91 
99 
104 

96 
93 
104 

103 
105 
97 

113 
95 
93 

95 
90 
104 

100 
92 
96 

SPIKE/DUP 
PERCENT Q/c  
XCOVERY LIMITS RPD 

RPD 
L m T S  

(0-20) 
(0-20) 
(0-20) 

(0-20) 
(0-20) 
(0-20) 

(0-20) 
(0 - 20 
(0-20) 

(0-20) 
(0-20) 
(0-20) 

(0-20) 
(0-20) 
(0-20) 

(0-20) 
(0-20) 
(0-20) 

(0-20) 
(0-20) 
(0-20) 

(0-20) 
(0-20) 
(0-20) 

(0-20) 
(0-20) 
(0-20) 

(0-20) 
(0-20) 
(0-20) 

PREPARATION- 
ANALYS IS DATE 
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PROJECT NARRATWE 

The following repon contains the analytical results for seven water samples submitted to 
Quanterra-Nonh Canton by Conestoga-Rovers & Associates. Inc. from the Cedanown Municipal 
Landfill Site. project number 3482. The samples were received July 22. 1995. according to 
documented sample acceptance procedures. 

Quanterra utilizes only USEPA approved methods and instrumenration in all anaiytical work. The 
samples presented in this repon were analyzed for the parameters listed on the following page in 
accordance with the methods indicated. Results were provided by facsimile transmission to 
Joanne Staubitz on August 15, 1995. X summary of QC data for these analyses is included at the 
end of the report. 



(Buanterra 
ANALYTICAL METHODS SUMMARY - ~nwmnmenw 

A55280118 
\emces 

Parameters 

Inducr:-.reiy Ccupiea 
Plasma IICP) Ketals 

Trace 1sduct:vely Coupiea 
Plasma iICP) Xetals 

SW846 "Test Xethocs f-r Evaluatxg Solid Waste, ?hyslcal/Chemxcal 
Metkccs" . 3 i r d  Editzcn, Xovemoer 1986 and Finai 
Update I : ? / 9 2 ) .  



wanterra 
SAMPLE SUMMARY 

e' 
Envimnmmrd 
+mces 

The analytical results of the samples listed below are presented 
on the following pages. 

-I=+BORATORV 'ZD SAMPLE IS 'ENTIFICXTICN DATE/TtME SAMPLED 



CONESTOGA-ROVERS & ASSOC.,STn. 

GW-3482-JOS-102695-10 

WO 11: ClMLB 
LAB 11: ASJ280118-011 
MIL'rRIX: WATER 

DATE SAXPLED: 10/26/95 
TIME SAMPLED: 10:30 
D A T E R E C E m :  10/28/95 

X P O R T I X G  PREPARATION - QC 
PARAMETER FtESULT LIMIT 'JNfT -YETKCD ANALYSIS DATE BAT= 

Lead ND 
Beryi 1 ium ND 
Cadmum ND 

Chrornlum ND 
Manganeee 1,430 

NOTE: AS RECEIVED 

ND NOT D E E C E D  AT THE STATED REPORTNG LlhDT 



CONESTOGA-ROVERS & ASSOC-,LTD- 

CW-3482-JOS-072395-011 

wo #:  corn4 
LAB #: ASG250102-002 
MATRIX: WATER 

DATE SAMPLED: 7 / 2 3 / 9 5  
TIME S M L E D :  14:OO 
DATE RECEIVED: 7 /25 /95  

REPORTING PREPARATION - QC 

PARAMETER RESUE LIMIT METEOD ANALYSIS DATE BAm 

Lead ND 
3eryllium ND 
Cadmlum ND 

Chromium ND 1 0 . 0  ug/L SW846 6010A 8 / 0 2 -  8 / 1 1 / 9 5  5213105 

Manganese 9 1 . 0  1 0 . 0  ug/L SW846 6010A 8 / 0 2 -  8 / 1 4 / 9 5  5213105 

NO=. AS RTCENED 
ND NOT DEl€Cl€D AT THE STATED REPORTING UhUT 



QUALITI' COhTROL SECTION 



QUALITY CONTROL NARRATIVE 

The results included in this repon have been reviewed for compiiance with the laboratory QAIQC 
plan. All data have been found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike duplicate WYMSD) contained in this qualitv control repon 
were generated as part of the laboratory QNQC propram requirements. These requirements 
include the analysis of a MS/MSD on a one in twenty basis, Therefore. the associated batch 
number indicated on the MSlMSD repon may not reflect the same batch number as those of the 
samples contained in the analytical repon. 



CBECX SAMPLE REPORT 

LAB #: W G 2 5 0 1 0 2  

SPIKE 
PERCENT Q / c  P REPARATI CN - 
RECOVERY LIMITS ANALYSIS DATE 

BATCH: 5 2 1 3 1 0 5  
1 0 0  ( 8 0 - 1 2 0 )  8 / 0 2 -  8 / 0 9 / 9 5  

9 a ( 8 0 - 1 2 0 1  8 1 0 2 -  a / 0 9 / 9 5  
1 0 2  ( 8 0 - 1 2 0 )  8 1 0 2 -  8 / 0 9 / 9 5  
102  ( 8 0 - 1 2 0 )  8  / 0 2  - 8  / 0 9  /95  
10  1 ( 8 0 - 1 2 0 )  8 / 0 2 -  6 / 0 9 / 9 5  



METHOD BLANK REPORT 

PARAMETER i w E ? x  
REPORTING PREPARATION - 

LIMIT UNfT mz32w YSIS DATE 

ND HOT D F T E C E D  AT THE STATED REPORmG LUnT 



-- dybdenum 
i idium 
vlcicei 

: :ad 
: tt-ony 
3elen~um 

.n 
i :rcntium 
Titanium 

- rallium -- cmgsten 
Vanadium 

:PC 
~SXTlium 
Lithium 

SPIKE 
PERCENT 
RECOVERY 

PERCENT Q/c 
RECOVERY LIMITS RPD 

PREPARATION- 
ANALY S IS DATE 



SEQ. 
NO. 

TOTAL NUMBER OF CONTAINERS 12-1 

.\ 
AEMOO Of SHtPMENl! AIR BILL NUMBER: 

DATE: 
TIME: 
DATE: 

IELINOUISHED BY. - 
H- J&&z- 5) 

IELINWISHED BY: 
P - - 
IEUNQUlSHEO BV: 

3 4 

DATE: q/~qbr 
TIME: /a - 
DATE: - 
TIME: ' 

DATE: 
TIME: 

RECEIVED BY: 
@ 
RECEIVED BY: 
@ 
RECEIVED BY: 

0 , 

TIME: 
O N E :  
TIME: 



M E M O  

TO: 

FROM: 

C.C: 

RE: 

Joanne Staubitz 

Lou Almeida /ev / 13 

John Schwaller 

Data Quality Assurance Evaluation 
Groundwater Sample 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

REFERENCE NO: 3482 

DATE: August 28,1995 

1.0 OVFRVTEW 

Eleven groundwater samples and one surface water sample were collected 
from the Cedartown Muniapal Landfill Site (Site) in Cedartown, Georgia 
between July R a n d  July 23,1995. The groundwater samples were submitted 
for the analysis of beryllium, cadmium, chromium, manganese and lead. 
The surface water sample was submitted for the analysis of chromium, lead, 
aluminum, copper, nickel and zinc. 

This memo presents an analytical assessment and validation of results 
obtained from Quanterra, Inc. (Quanterra) from the analysis of these water 
samples. Analytical results were received in three reports provided by 
Quantena and were reviewed to determine conformance with the 
requirements stipulated in the Contract Documents, the relevant methods 
and Quanterra's quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the 

United States Environmental Protection Agency (USEPA) document entitled, 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846,3rd Edition, July 1992. The document entitled, "National Functional 
Guidelines for Inorganic Data Review", (Revised 1994) was used in the 
assessment and validation of the data. 



Evaluation of the data was based on information supplied by finished data 
sheets, blank data, field duplicate data, and recovery data for matrix spike and 
check samples. 

Details of the data assessment are outlined in the following sections. 

.ITY ASSURANCEJOUALITY CONTROL IOAIOC) REVTEW 

SAMPLE HOLDING TTME 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 

t 

holding times. The sample holding time was determined using the sample 
collection date noted in the chain-of-custody document and the sample 
preparation/analysis date reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The samples submitted for analysis was analyzed prior to expiration of the 
holding time criterion. Thereiore, data qualifications were not necessary on 
this basis. 

METHOD BLANK ANALYSES 

Method blank samples were used to determine the effects on analytical results 
due to contamination from laboratory procedures. Target parameters were 
not detected in any of the blanks analyzed in conjunction with the analyzed 
samples. Data qualifications were not required on the basis of blank analyses. 



'.. 

2.3 BORATORY CHECK SAMPLE (LC9 ANALYSIS 

Laboratory check samples were analyzed in order to monitor laboratory 
perfonnance throughout the sample preparation and analysis period. LCS 
sample recoveries are to fall within the control limits of 80 to 120 percent. All 
LCS recoveries fell within control limits. Data qualifications were not 
required on this basis. 

2.4 ,MATRIX SPKE (34s) ANALYSES 

Matrix spike (MS) analyses provide insight into sample matrix effects on 
digestion and/or measurement methodology. 

Reported MS recoveries fell within control limits of 75 to 125 percent, 
indicating acceptable method accuracy. Data qualifications were not required - 

- on this basis. -- 
- 

One rinsate blank sample was collected in order to assess the efficiency of field 
decontamination procedures conducted at the site. 

The rinsate blank was free of all target parameters indicating that effective 
field decontamination procedures had been conducted at the site. Data 
qualifications were not required on this basis. 

2.6 D DUPT ICATE ANALYSES 

In order to assess combined field sampling and laboratory precision, a field 
duplicate sample was collected and submitted for analysis. The field duplicate 
results were reviewed and a relative percent difference (RPD) was calculated 
between detected results. Upon review, the RPD data obtained indicated 



acceptable combined field sampling and laboratory preasion. Data 
qualifications were not required on this basis. 

3.0 CONCLUSION 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 
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iemces 

PROJECT NARRATIVE 

The following repon contains the anaiytical results for fourteen water samples submitted to 
Quanterra-North Canton by Conestoga-Rovers and Asscciates. Inc. from the Cedartown 
Municipal Landfill Site, project number 3482. The sampir; were received October 28, 1995, 
according to documented sample acceptance procedures. 

Quantem utilizes only USEPA approved methods and instrumentation in all analytical work. The 
samples presented in this report were analyzed for the parameters listed on the following page in 
accordance with the methods indicated. Results were provided by facsimile transmission to 
Joanne Staubitz on November 3, 1995. .A summary of QC data for these analyses is included at 
the end of the repon. 



� man terra 
ANALYTICAL METHODS SUMMARY 

c' 
Emironmend 
Services 

parameters Methods 

~nducti-rely Coupled 
Plasma (ICP) 
Trace Inductively Coupled 
Plasma (Trace ICP) 

SW846 "Test Methods for Evaluating Solid Waste, ~hysical/Chemical 
MethodsM, Third Edition, November 1986 and Final 
Update I ( 7 / 9 2 ) .  



~uanterm 
SAMPLE SUMMARY C' invimnmencal 

Sem'ces 

The analytical results cf the sampies ilstea beiow are presented 
on the following pages. 



WO # : c1.m 
LAB #:  ASJ280118-001 
M T X I X :  WATER 

DATE SAXPLXD: 10/23/95 
T m  SAMPLm: 16:OO 
DATE RECEIVED: 10/28/95 

FGPORTING PREPARATION - QC 
PARFcMETER RESULT LIMIT - 'JNIT METH9D ANALYSIS DATE SATCH 

UOTE. AS RECnVED 

!4D NOT D r n C E D  AT THE STATED REPORTING UhUT 



WO #: ClMKW 
LAB #:  X55280118-002 
MATRIX: WATER 

CONESTOGA-ROVERS h ASSOC.,STD. 

GW-3482-JOS-102395-02 

DATE SAMPLED: 10/23/95 
TPIE SAMPLED: 17:45 
DATE RECEfVH): 10/28/95 

PEPORTING BREPARnTION - QC 
PARAMETER RESULT LIMIT - 'JNIT METHOD ANALYSIS DATE BATCE! 

Lead ND 
Seryllium ND 
Cadmlum ND 

Chromlum ND 
Mangane me 285 

SOTE: AS RECDVED 

ND NOT D E T E C E D  AT THE S T A M  REPORTING UhUT 



WO It: CLMKX 
LAB #: ASJ280118-003 
MATRIX : WATER 

CONESTOGA-ROVERS & ASSOC..LTD. 

GW-3482-JOS-102495-03 (MS/MSD) 

DATE SM(PLKD: 10/24/95 
TIME SAXPLED: 13:OO 
DATE RECEfVH) : 10 /28 / 9 5  

REPORTIKG PREPARATION - QC 
PARAMETER w z L z  LIMIT METHOD ANALYSIS D A Z  BATCH 

Lead NR 
aeryilium ND 
Cadmrum ND 

Chromlum ND 
Manganese 227 

SOTE: AS RECEIVED 

XD NOT D m m D  AT THE STATED REPORTMG UhUT 



WO # : ClMLO 
LAB #: ASJ280118-004 
MATRIX: WATER 

Lead ND 
Beryllium ND 
Cadrnlum ND 

REPORTIXG PRGPARATION - QC 
PARAMETER i??E~az L I M I T  immQ ANALYSIS= 

Chromxum ND 
Manganese 3,260 

VOTE: AS RECWED 

ND NOT D m C I F D  AT ME STATED REPORTING UhfJT 



CONESTOGA- ROVKRS & ASSOC . , STD . 

WO #:  ClMLZ 
LAB #: A 5 J 2 8 0 1 1 8 - 0 0 5  
MATRIX : WATER 

DATE SAMPLH3 : 1 0 / 2 5 / 9 5  
TIME SAXPLED: 1 0 : 3 7  
DATE RECEIVED: 1 0 / 2 8 / 9 5  

REPORTING PREPARATION - QC 
PARAMETER lLEwZ€ LIMIT 'JNLT METECD E~NALYSIS DATE urn* 

Lead ND 
Bery1liu.n ND 
Cadmum ND 

NOTE: AS R E C m E D  

ND KOT DETECED A T  M E  STATED REPORTING UMT 



WO #:  C1ML3 
LAB #: ASJ280118-006  
MATRIX: WATER 

CONESTOGA-ROVERS & ASSOC..LTD. 

GW-3482-JNP-102595-06 

DATE SAMPLED: 1 0 / 2 5 / 9 5  
TXXE SAXPLED: 11:oo 
DATE RECEIVED: 1 0 / 2 8 / 9 5  

REPORTING PREPARATION - QC 
?ARAMETER RESULT LIMIT 'JNIT ME'IXOD ANALYSIS DATk; BATCH 

Lead ND 
Seryilium ND 
f admrum ND 

NOTE: AS RECWED 
ND MOT D~~ AT THE STATED REPORTING LLWT 



CONESTOGA-ROVERS L ASSOC..LTD. 

GU-3482-JNP-102595-07 

WO #:  ClMIR 
LAB #: A55280118-007 
MATRIX: WATER 

DATE SAMPLED: l 0 / 2 5 / 9 5  
TIMK SAMPLED: 1 3  :45 
DATE R E C E m :  10 /28 /95  

. - - - - - - - - - - - - - - -  - REQUESTED METALS - - - - - - - 

Lead 
Beryi .. , lum ' 

Cadmum 

X P O R T I X G  
LIMIT 

PREPARATION - 
ANALYSIS DATE 

1 0 / 3 1 - 1 1 / 0 1 / 9 5  
; 3 / 3 1 - 1 1 / 0 1 / 9 5  
1 9 1 3 1 - 1 1 / 0 1 / 9 5  

:O/3l - l l / O l / 9 5  
, Q / 3 l  - l l / O l / s S  

- - -  
QC 

BATCH 

530411 
530411 
53041: 

53041: 
53041: 

UOTE: AS RECEIVED 
ND NOT D F E C E D  AT THE STATED REPORTING UhUT 



WO 0 :  ClMLS 
LAB #:  ASJ280118-008 
MATRIX: WATER 

CONESTOGA-ROVERS & ASSOC.,LTD. 

GW-3482-JOS-102595-08 

DATE SAMPLED: 10/2S/95 
T n l E  SAMPLED: 14 : 3C 
DATE RECEIVED: 10/28/95 

REPORTING PREPARATION - QC 
PARAMETER RESULT u T 'JNTT BZ€EQD TE- 

Lead ND 
Beryllium ND 
Cadmum ND 

Chromium 17.5 
Kangane se 13 -9 

NOTE: AS RECETVED 

ND NOT D m -  AT THE STATED REPORTMG U U T  



WO #: C 1 m 6  
LAB #: A5J280118-009  
MATRIX : WATER 

CONESTOGA-ROVERS & ASSOC..LTD. 

GW-3482-JOS-102595-09 

DATE SAMPLED: 1 0 / 2 5 / 9 5  
TIME SAxPLm: 16 :  00 
DATE RECETVH): r o / 2 a / 9 5  

REPORTING PREPARATION - QC 
PARAMETER RESULT LIMIT LTNIT - KETKOD ANALYSIS DATE BATCH 

UOTE: A S  RECnVU) 

ND NOT DETECTED AT THE STATED RTPORTING UhaT 



WO 0 : ClML7 
LAB #: A5J280118-010 
MATRIX: WATER 

CONESTOGA-ROVERS & ASSOC..LTD. 

SW-3482-JOS-102595-01 

DATE SAMPLED: 10/25/95 
T m  SAMPLKD: 17: 00 
DATE RECE-: 10/28/95 

iLEPORTING PFSPARATION - QC 
PARAMETER issmz LIMIT imIT - METmD ANALYSIS DATE RATW* 

Lead ND 
Xlumrnum ND 
Chrornlum ND 

Copper ND 
Nickel ND 
Z ~ n c  :;D 

NOTE: AS RECENED 

ND NOT D E I Z C E D  A T  THE STATED REPORTMG U M T  



WO #: ClML8 
LAB #: ZJ280118-011 
MATRIX: WATER 

DATE SAXPLED: 10/26/95 
TIME S-LED: 10:30 
DATE RECETVED: 10/28/95 

PREPARATION - QC 
PARAMETER RESULT LIMIT  'JNIT M E T W D  ANALYSIS D A n  BATCI! 

L e a d  ND 
B e r y i l i u m  ND 
Cadmrum ND 

Chromium ND 
Manganeee 1,430 

VOTE: AS RECaVED 
ND NOT DETECED AT THE STATED REPORTING U W T  



WO # : C I S 9  
LAB 0 :  ASJ280118-012  
MATRIX: WATER 

DATE SAMPLED: 1 0 / 2 6 / 9 5  
1 

TIME SAlGLEn:  1 1 : 3 0  
1 

DATE R E C E m :  :0/28/95 

1 

REPORTING PREPARATION - QC 
PARAMETER RESULT LIMIT - UNIT METEOD mYSfS l&u!2! 

L e a d  ND 3 .O u g / L  SW846 6010A : 0 / 3 1 - 1 1 / 0 1 / 9 5  530413 
B e r y i l i u m  ND 5  - 0  W / L  SW846 6010A L 0 / 3 1 - 1 1 / 0 1 / 9 5  530412 
Cadmium ND 5  .O ug/L SW846 6510A 1 3 / 3 1 - 1 1 / 0 1 / 9 5  53041; 

Chromrum ND 1 0  .O u g / L  SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 5  530413 
Manganese 1 6 . 7  1 0 . 0  ug/L SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 5  53041: 

NOTE. AS RECEIVED 

ND NOT DETECED AT THE STATED REPORTING U l l T  



CONESTOGA-ROVERS L ASSOC.,LTD. 

GW-3482-JOS-102695-12 

wo #: ClMLA 
LAB Y:  ASJ280118-013 
MATRIX: XATER 

DATE SAMPLED: 10/26/95 
T m  SAMPLED: 12 : 00 
DATE RECETVED: 10/28/95 

XEPORTIXG PREPARATION - QC 
TARAMETER ! iE.aE LIMIT X E m O D  ANALYSIS DATE RATE 

Lead ND 
3 e r y i l i m  ND 
Cadmlum ND 

UOTE. AS RECBVED 

ND NOT D ~ ~ D  AT THE STATED REPORTSSG U>UT 



LAB #: A55280118-014  
MATRIX: WATER 

I 
DATE SAMPLED: 1 0 / 2 6 / 9 5  I 
TnSE SAbfPLED: 17:OO 
DATE R E C E m :  1 0 / 2 8 / 9 5  

REPORTISG PREPARATION - QC 
?ARAMETER RESULT LIMIT - 'JNIT EJZTHOD ANALYSIS DATE BATCH 

Lead ND 
Beryllium ND 
Cadmrum ND 

Chromxum ND 
Manganese 9 6 . 7  

YOTE: AS RECEIVED 

ND KOT DETECED AT THE STATED REPORTING UhUT 



QUALITY CONTROL SECTION 



OBuanterm 
Environmental 

QUALlTY CONTROL NARRATIVE 

The results included in this repon have been reviewed for comptiance with the laboratory QAJQC 
plan. All data have been found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike duplicate (MSMSD) contained in this quality control report 
were generated as part of the laboratory QNQC program requirements. These rquircrnems 
include the analysis of a MSMSD on a one in twenty basis. Therefore. the associated batch 
number indicated on the MS/MSD report may not reflect the same batch number as those of the 
samples contained in the analytical report. 

The AD/RPD for the manganese MS/MSD performed on sample ASJ280118-003 was outside 
laboratory acceptance criteria. Remaining elements spiked 6om the same spiking soiution and 
From the same prep were within laboratory acceptance criteria. Matrix effect was demonstrated 
and associated results were accepted. 



CmCX SAMPLE REPORT 

LAB #:  lSJ280118 

SPIKE 
PERCENT 
RECOVERY 

Q/C PFSPARATION - 
LIMITS ANALYSIS DATE 



-OD BLANK REPORT 

LAB #: A55280118 

rhromrum 
Copper 
~Xanqane 6e 

Nickel 
Lead 
" ' nc 

REPORTING 
LIMIT mxx 
BATCH: 5304117 

200 ug/L 
5.0 ug/L 
5 .o ug/L 

NOTE: 

ND NOT DEECED A T  -THE STATED REPORTING UhnT 

PREPARATION . 
YSIS DATT 



MATRIX S P I n  REPORT 

LAB #:  XJ280118-003 

COMPOUND 

SPIKE SPIKE/DUP 
PERCENT PERCENT 3/C RPD FREPARATION - 

RECOVZRY PXCOVERY LIMITS RPD LIMITS ANALYSIS DATE 

BATCH:530411? YATRIX: WATER 
8 6 100 (80-120) 15 (0-20) LO/31-11/01/95 
9 2 106 (80-120) 15 (0-20) 10/31-11/01/95 
8 7 102 (80-123) 16 (0-20) 10/31-11/01/95 
a 6 109 !80-i23) 23 (0-20) :0/31-11/01/95 
8 5 9 9 i8O-123) 16 (0-20) 10/31-11/01/95 



7 

1351 Oak~.dol( Drive Suite 150 REFERENCENUMB&- 
Norcross, GA 30093 404-441-0027 

CHAIN ___________ OF CUSTODY __________ ~ 3 6 i i D  _-_ _ _ 3 _ _ _ - _ _ q g 2  

SAMPLER~S f14 @ pRINIEo~<u SCLJ ~JJI &-R 
SIONATURE: NAME: ----- 
sEO' I DATE I un. TIME SAMPLE NUMBER 

-- -- - - - . 

TOTAL NUMBER OF CONTAINERS . ! 
,- I I I _  

DATE: 
TIME: 
DATE: 
TIME: 
DATE: 
TIME: 

-RECEIVED BY: 
@ . 

RECEIVED BY: 
@ 
RECEIVED BY: 

@ , 

~ELINQUISHED BY: 
3) 
o- 

3ELINQUISHED BY: 
p - 
IELINOUISHED BY: 
b 

DATE:/O/~ i[/ff 
TIME: /;L 46/ . 

DATE: 
TIME: 
DATE: 
TIME: . 



M E M O  

TO: Joanne Staubitz REFERENCE NO: 3482 

FROM: Lou Almeida/ev/lS DATE: November 29, 1995 

RE: Data Qualitv Assurance Evaluation 
~roundwat i r  and Surface Water Sampling 
Cedartown Muniapal Landfill Site 
Cedartown, Georga 

Thirteen groundwater samples and one surface water sample were collected 
from the Cedartown Muniapal Landfill Site (Site) in Cedartown, Georgia 
between October 23 and October 26,1995. The groundwater samples were 
submitted for the analysis of beryllium, cadmium, chromium, manganese 
and lead. The surface water sample was submitted for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. 

This memo presents an analytical assessment and validation of results 
received in a report (No. ASJ280118) obtained from Quanterra, Inc. 
(Quanterra) from the analysis of these water samples. halytical results were 
received in a report provided by Quanterra and were reviewed to determine 
conformance with the requirements stipulated in the Contract Documents, 
the relevant methods and Quanterra's quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analyticai method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846,3rd Edition, July 1992. The document entitled, "National Functional 
Guidelines for Inorganic Data Review", (Revised 1994) was used in the 
assessment and validation of the data. 



Details of the data assessment are outlined in the following sections. 

2.0 ASS1 J W O U A T . I T Y  CONTROT. (OA/OC) REVIEW 

2.1 SAMPLE HOLDING TlME 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 

holding times. The sample holding time was determined using the sample 
collection date noted in the chain-of-custodv document and the sample 
preparation/anaiysis date reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sampie colIection date to the sample analvsis date. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 METHOD BLANK ANALYSES 

Method blank samples were used to determine the effects on analytical results 
due to contamination from laboratory procedures. Target parameters were 
not detected in any of the blanks analyzed in conjunction with the analyzed 
samples. Data qualifications were not required on the basis of blank analyses. 

2.3 LABORATORY CHECK SAMPLE (LC9 ANALYSIS 

Laboratory check samples were analyzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis 
period. LCS sample recoveries are to fall within the control limits of 80 to 
120 percent. All LCS recoveries fell within control limits. Data qualifications 
were not required on this basis. 



120 percent. All LCS recoveries fell within control limits. Data qualifications 
were not required on this basis. 

2.4 M A  - TRIX SPIKE /MATRIX SPIKE DUPLICATE (MS /MSD) ANALYSES 

Matrix spike (MS/MSD) analyses provide insight into sample matrix effects 
on digestion and/or measurement methodology. 

Reported MS/MSD recoveries fell within laboratory established control limits 
of 80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values (RPDs) between MS and MSD results fell below the 
laboratory-established maximum of 20 indicating acceptable method 
preasion Data qualifications were not required on this basis. 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 



ANALYTICAL REPORT 

Daniel J. W r i g h t  ' 
Project Manager 



CASE NARRATIVE 

The foliowing report contains the anaiyticai results for fourteen water samples submitted to 
Quanterra-North Canton by Conestoga-Rovers and Associates. Inc. fiom the Cedanown 
,Municipai Landfill Site. project number 3482. The sampies were received January 6, 1996. 
according to documented sampie acceptance procedures. 

Quantena utilizes only USEPA approved methods and instrumentation in ail anaiytical w o r ~ .  The 
sampies presented in this repon were analyzed for the parameters fsted on the foilowing page in 
accordance with the methods indicated. 

The results included in this report have been reviewed for compiiance with the laboratory QA/QC 
plan. All data have been rbuna to be compliant with the exception of those items noted. 

The matrix spike and matrix s p i ~ e  aupiicate (MS/MSD) contained in the metals section of the 
quaiiry controi repon were generated as pan of the 1aborator)l QNQC program requirements. 
These reauirements inciude the anaivsis of a MSMSD on a one in twenty basis. Therefore. the 
associated batch numoer indicated on the MSIMSD report may not reflect the same batch number 
as those of the sampies contained in the analytical repon. 



Ghanrerra 
ANALYTICAL hfETHODS SUI1IhlARY 

- 
En~iranrnenra~ 

A6A060116 
irmces 

Parameters Methcas 

Znductt-~eiy Ccunied 
Plasma ( X P )  Metals 

Trace Inductively Coupled 
Plasma (ICPI Metals 

SW846 "Teat Xethods for Evaluatrng Solid Waete, Thysical/Chemrcal 
Methodsu, Third Edit~zn, 9ovemDer 1 9 8 6  and izs upaares. 



The analytical results of =he samples iistea beiow are presented 
on the followrng pages. 



#: C2IUL 
1 #: A6A060116-001 
.'RIX: WATER 

DATE S U P - :  1/02/96 
T m  W L K D :  15:45 
DATE 1/06 /96  

REPORTING PFSPRRATION - QC 

3sEm3 &sQu LImT rJNrT METHOD -DATE BATCH 



WO Y:  C2rCZM 
7.- #: A6A060116-002 

kTRIX:  WATXR 

tad ND 
-dryilium ND 
Cadmxum ND 

DATE SAMPLED: 1/02/96 
T m  SAXPLKD: 17:30 
DATE RECZIVKD: 1/06/96 

PREPARATION - QC 
MGTHC)D ANALYSIS DATE EATW, 

AsReCmvED 
ND NOT D m  AT THE S T A W  RElQR?UiO UMIT 



10 O: C2X2N 
#: A6A060116-003 

IATRXX: WATER 

DATE SA#PLXD: 1 /02 /96 
T m  SAMPLED: 18:OO 
DATE RECEIVH): 1/06 /96  

REPORTING PREPARATION - QC 
ASUU4ETER Em2u -m HExEa v m  
.ead ND 
eryllium ND 
admi urn ND 

!: AS- 

ND NOT D m  AT 7HE STATED I L E P O m O  LIh[Tt 



DATS SAUPLED: 1/02/96 
T m  SAMPLKD: 17:20 
DATE RECKTVH): 1/06/96 

REPORTING PRXPARATION - QC 
TARAMGTER lws?u -L?!m MGTHOD YSIS D A m  RATCy 

- AfRecweD 
ND NOT AT M E  STATED m K T I N O  UhUT 



0 #: C2K2Q 
AB #: A6A060116-005 
ATRIX: WATER 

DATg SAMPLED: 1 /03 /96  
TIME SiUPLED: 10:30 
DATg RE==: 1 /06 /96  

REPORTIBG PFSPARATICN - QC 
AE!Ems EEsszu t I M I T ' f i J f T  mmQQ A N A L Y S X S U  

ead ND 
ewllium ND 
admi~m ND 

: AS- 

ND NOT D m  AT lUE S T A W  UMlT 



COHESTOGA-ROVERS L ASSOC.. LTD . 

0 #: CZK2R 
P" #: A6A060116-006 
1 RIX: WATER 

DATE SAILPLm: 1/03 /96  
TXHE S M I P L m :  1 1 ~ 3 0  
DATE RECEIVH): 1/06 /96  

XSPORTING PRXPARATION - QC 
lLwumB !wQE LIMIT 'JNIT ?smD YSIS D A m  

: 4s- 
ND NOT D m  AT lXe STATED REK)Rl lNO llMIT 



0 O: C2mT 
AB #: A6A060116-007 
ATRIX : WATER 

DATS SAXPLED: 1 /03 /96  
T m  SAMPLED: 14:OO 
DATE RECZIVED: 1 /06 /96  

REPORTING PREPARATION - QC 
&w.EzIZ fssszLz - u M K € - ~  mm2Q JUALYSIS D A n  BATq 

ead ND 
eryllium ND 
admium ND 

h As- 

ND NOT DETECrm AT THE S T A m  RePORl¶NO - 



#: C2K2V 
? #: A6A060116-008 
1 IX: WATER 

DATE SAXPLED: 1/03 /96  
7- SAXPLED: 13:OO 
DATE WCEIVH): 1/06/96 

=PORTING PREPARATION - QC 
U U a T E R  EEaK€ LIMIT= MBTIIC)D ANALYSIS D A T  BATm 



#: CZKZW 
B Y :  A 6 A 0 6 0 1 1 6 - 0 0 9  
r22IX: WATER 

DATE -LED: 
T m  W L h D :  
DATE RECEZVED: 

REQUESTED METALS 

REPORTING PRXPARATION - 
BATCH mmz YSIS D A m  

L ASwlcmvm 

ND NOT D m  AT THE STATeD REH)RT(NO UMTT 



WO #: c2IOo 
LAB #: A6A060116-010 

M ' U I X :  WATER 

PREPARATION - QC 
ksmm m Y S I S  D A a  



0 #: c2X31 
AB #:  A6A060116-011 
ATRIX: WATER 

DATZ SAXPLED: 1/04/96 
T m  SAXPLKD: 11:oo 
DATE RECETVELD: 1/06/96 

ead ND 
eryllium ND 
admrum ND 

ASPPCENED 
ND NOT D m  AT THE STATLa REH)RTINO UhUT 



CONESTOGA-ROVERS & ASSOC.,L'=D. 

GW-3482-JOS-010436-12 

0 #: CZK32 
AB #: A6A060116-012 
1 aIX: WATER 

REPORTIXG PREPARATION - QC 
'HICAMETER E&$sDZ ks3x2 ANALYSIS DA= BATq 

S RECEIVED 
.AD NOT D- AT me m.m, manma UMIT 



#: C X 3 3  
a #: A6A060116-013 
rTRIX: WATER 

DATB SUPLED: 1/04 /96  
TZHE S U P L E D :  15:OO 
DATE RECEIVED: 1 / 0 6 / 9 6  

REPORTIBG 

Z I M I T ' J N I T  
PREPARATXCN - QC 

YSIS D A a  

AS RECPNEO 
HD NOT D m  AT THE S T A W  REH)RTWa LIMlT 



0 :  C2K34 
kn #: A6A060116-014 
t ZIX: WATER 

DATE -LSD: 1 /03 /96  
T m  SAMPLED: 17 : 00 
DATE RECErVQ): 1/06 /96  

REPORTIXG 
LIMIT 'JNIT 

7er ND 5 . 0  ug/L SW846 6010A 
ckel ND 4 0 . 0  ug/L SW846 6010A 
3c ND 20 .0  '-lg/'L SW846 6310A 

PRSPARATICN - QC 
ANALYSIS DATE SATW 

SRECENED 

SD NOT DETECTP, AT THE S T A m  REPORTINO UMlT 



Earironmental 
S e m m  

QUALITY CONTROL SECTION 



QUALITY ASSURANCEYQUALITY CONTROL 
PROGRAM ELEMENTS 

Quanterra Incorporated conducts a quality assuranceiquality control (QNQC) program designed 
to provide scientifically valid and legally defensible data. QC sampies provide a mechanism for 
assessing the overall quaiity of the anaiytic.1 batch ana can be used to indicate the usabiIity of the 
analytical data. These QC samples include but are not limited to check samples. method blanks. 
matrix spikes and surrogate spikes. 

The QUALITY CONTROL BATCH (QC Batch) is a set of up to 20 field sampies of similar 
matrix that behave simiiarlv and are processed using the same procedures. reagents. and standards 
within the same time period. All samples must be associated with a QC batch. Laboratory- 
generated QC sampies that are used to generated QC data are not included in the count of 20 field 
samples. Xdditionai QC that are requested must be inciuded in the count as field sampies. 
Included in each QC Batch is a Method Blank (MB). Laboratory Control Sampie LCS). and 
Matrix SpikeNatrix Spike Duplicate (MS/MSD). .LUternativeiy, a matrix spike and sample 
duplicate (MSiDU) may be used in place of the MS/MSD when described by the method or 
requested by the client. Xlso. a LCSLCSD is prepared if there is insufficient sample in a batch to 
perform a MS/MSD. For methods that require independent preparation prior to analysis. the QC 
Batch is defined at the preparation stage. For methods that do not require independent 

eparation. the QC Batch is defined at the instrument. 

The LBORATORY CONTROL SAMPLE U S )  is a laboratory generated sampie beginning 
with a known and well-characterized matrix that is fonified with target anaiytes and used to 
monitor the laboratory's day to day as well as ongoing performance of the applicable analytical 
methods. The LCS. when spiked with the representative target anaiytes. is used to monitor the 
accuracy of the analytical process. Ongoing monitoring of the LCS results provides evidence that 
the laboratory is pe~orming the method within acceptable accuracy and precision guidelines. 

If any analyte is outside established controi limits, the system is out of control and corrective 
action must occur. Corrective action may inciude reanalysis of the LCS extract or digestate, or 
repreparation or reanalysis of all samples associated with that QC batch. Repreparation and 
reanalysis of the LCS cannot be performed independently from the field samples in the associated 
QC batch. 

The METHOD BLANK W) is a quality control sample that consists of all reagents specific to 
the method that is carried through every aspect of the procedure including preparation, cleanup 
and analysis. The method blank is used to identie any interferences or contamination of the 
anaiytical system that may lead to the reponing of elevated anaiyte concentrations or false positive 
data. 



All analytes of interest in the method blank must be below the reponing limit CRL) except for the 
foUowing common laboratory contaminants. 

Voiatiles (GC or G U M S )  Semi-Volntiles fGC/MS) Metals (ICP o r  G F A A )  

Methvlene Chloride Phthaiate Esters 
Acetone 
2-Butanone (MEK) 

Copper 
Zinc 
Iron 
Lead* 

* TJA Trace iC'P or (?FAA on& 

These commoniy detected laboratory contaminants may be present if the concentration of the 
analyte is less than five times the RL for organic methods and less than two times the RL for 
inorganic methods. If there is no target analyte greater than the RL in the samples associated with 
an unacceptable MB. the data may be reponed. 

MATRIX SPIKES (MSs) are environmental samples to which known concenrrations of target 
analytes (the same anaiytes of interest used in the LCS and described in the method SOP) have 
been added. MATRIX SPIKE DUPLICATES (MSDs) are second aiiquots of the same samples 
(spike identically as the MS) prepared and analyzed along with the sample and matrix spike. The 
MSMSD results are used to determine the effect of a matrix on the precision and accuracy of the 
analytical process. Due to the potential variability of the matrix of each sample. the MSMSD 
results have immediate bearing only on the specific sample spiked and not all samples in the QC 
Batch. 

If an anaifle is out of control in the MS/MSD it must be in control in the LCS for the QC batch to 
be accepted. In cases where it is not possible to calculate the MS/MSD recoveries due to 
dilutions or interferences. the data is reponed as "NC" (i.e., not calculated). 

SURROGATE SPIKES are used by the laboratory to indicate method bias introduced by the 
sample matrix during the preparation and analysis of a specific method. Surrogates are nonnally 
organic compounds similar to those being andyzed for the GC or GC/MS. If surrogate 
recoveries fail to meet laboratory acceptance criteria it does not necessarily indicate poor 
laboratory control but may in fact be attributed to a sample matrix effect. In the event that 
surrogates fail criteria. a repreparation and reanalysis is performed to determine the presence of a 
matrix effect. 

All surrogate recoveries must be within established control limits. except for PesticidesPCBs, 
PAHs. TPHs. and Herbicides which appiies a tiered acceptance approach (one out of two 
surrogates must be in control). If the sumgate recoveries that are outside control limits cannot 
be attributed to laboratory error. the decision to reanalyze or flag the data should be made in 
consultation with the client. Provided all other QC acceptance criteria are met. it is only 
necessary to reprepardreanalyze a sample one time to demonstrate that a poor surrogate recovery 
is due to matrix effect. 



CBECX SAHPLE REPORT 

LAB Y: A6A060116 

SPIKE 
PERCENT 
RECOVERY 

Q/c PRXPARATION - 
LIXITS RNALYSIS DATE 



-OD BLANJC REPORT 

LAB #: A6A060116 

REPORTING PREPARATION - 
PARAMETER RESULT - mxx METHOD Y S I S  DATE 

Chromium ND 
Copper ND 
1.langane s e ND 

Nickel ND 
Lemd ND 

ND 



XATRIX SPIlCE REPORT 

SPIKE SPIKEi/DUP 
PERCENT PERCENT Q/C RPD PREPARATION - 

RECOWRY RECOVERY LIMITS RPD LIMITS ANALYSIS DATE 

BATCH:6008128 MATRIX: WATER 
94 94 (80-1201 0.36 (0-20) 1108- 1/09/96 
100 100 (80-120) 0.10 (0-201 l/08- 1/09/96 
9 5 9 5 (80-120) 0.15 (0-20) 1/08- 1/09/96 
9 8 9 7 (80-120) 0.51 (0-20) l/08- 1/09/96 
9 6 9 6 (80-120) 0.56 10-20) l/08- 1/09/96 



IL3 I UUM-8 IVY L I 1 3  a M33UCllMI LU, ~ 4 . ~ .  WI )// I L  A r b . , ~ l  
1351 OaV ~k Drive - --- --- 
Norcross. c.. 30093 404-441-0027 REFERENCE NUMBER; 

I 

! 

----. ..-- -.------ -- - - b . --- 
PROJECX NAME. 

CHAIN OF CUSTODY RECORD 1 3 " ( h  2 

I SAMPLE NUMBER SAYPLI 
TYPE - - --- ---- 

(A- 3 q ~ 2 - f i - 9 / 0 2  -- 9 6 - d l  -- Gd 
C W - ~ Y ~ ~ - ( Z ; I - O ~ O Z / ~ &  ----- - 0 2  - ~ L J  

C N - ? ~ ~ Z -  %J'- 3 / 3 2  7 6  - 3 3  , 6 cJ 

SEQ. 
NO. DATE 1 TIME 

W A L  NUMBER OF CONTAINERS 
I 

EUNOUISHED BY: DATE: //r/<c 
1 TIME: 6 yoO - 

-, 

CEIVE 1 BY: 

I TIME: 
CEIVED BY: 1 DATE: ELlNOUlSHED BY: I DATE. I 
- 

-. .. -- 
A , RE 

4 
- a - 

TIME: --- . - TIME: 
EUNQUISHED BV: DATE: 
D - RECEIVED BY: DATE: 

TIME: @ TIME: 
1 .  

rmOD OF SHIPMENT AIR BILL NUMBER: 

. - -  , - 
HWIlKWMSI - DH: a 83 - R N D  - fAHI1) 



TO: 

FROM: 

RE: 

M E M  
Joanne Staubitz 

Lou Almeida/ev/ 17 

Data Quality Assurance Evaluation 

REFERENCE NO: 3482 

DATE: February 1,1996 

Quarterly droundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

Thirteen groundwater samples and one surface water sample were collected 
from the Cedartown Muniapd Landfill Site (Site) in Cedartown, Georgia 
between January 2 and January 4,1996. The groundwater samples were 
submitted for the analysis of beryllium, cadmium, chromium, manganese 
and lead. The surface water sample was submitted for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. 

This memo presents an analytical assessment and validation of results 
received in a report (No. A6A06116) obtained from Quanterra, Inc. 
(Quanterra) from the analysis of these water samples. Analytical results were 
received in a report provided by Quanterra and were reviewed to determine 
conformance with the requirements stipulated in the Contract Documents, 
the relevant methods and Quanterra's quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
''Test Methods for Evaluating Solid Waste, Physical/Chemicd Methods", 
SW-846,3rd Edition, Final Update IIB, January 1995. The document entitled, 
"National Functional Guidelines for Inorganic Data Review", (Revised 1994) 
was used in the assessment and validation of the data. 

Evaluation of the data was based on information supplied by finished data 

sheets, blank data, and recovery data for matrix spike and check samples. 



Details of the data assessment are outlined in the following sections. 

21 SAMPLE HOLDING TIME 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. The sample holding time was determined using the sample 
collection dates noted in the chain-of-custody document and the sample 
preparation/analysis dates reported by Quanterra. The sample holding time 
criterion, as  outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 METHOD BLANK ANALYSIS 

A method blank sample was used to determine the effects on analytical 
results due to contamination from laboratory procedures. Target parameters 
were not detected in the blank analyzed in conjunction with the analyzed 
samples. Data qualifications were not required on the basis of blank analyses. 

2.3 LABORATORY CHECK SAMPLE (LC9 ANALYSIS 

A laboratory check sample was analyzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis 
period. LCS sample recoveries are to fall within the control limits of 80 to 
120 percent. All LCS recoveries fell within control limits. Data qualifications 
were not required on this basis. 



2.4 MATRD( SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES 

Matrix spike (MS/MSD) analyses provide insight into sample matrix effects 
on digestion and/or measurement methodology. 

Reported MS/MSD recoveries fell within laboratory established control limits 
of 80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values (RPDs) between MS and MSD results fell below the 

laboratory-established maximum of 20 indicating acceptable method 
preasion. Data qualifications were not required on this basis. 

2.5 RINSE BLANK ANALYSES 

Rinse blank analyses were used to determine the efficiency of field 
decontamination procedures conducted during this sampling event. One 
rinse blank sample (GW-3482-JOS-010396-08) was collected and submitted for 
analyses. 

Chromium (10.7 pg/Ll and manganese (23.9 pg/L) were detected in the rinse 
blank. Qualifications were not required as chromium was not detected in the 
assodated sample (GW-3482- JOS-010396-10) and manganese was detected at a 
level which exceeded ten times the blank result. 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 



ANALYTICAL REPORT 

Joanne Staubitz 

Conestoga-Ravers h Assoc.,Ltd. 

Project .wager 



CASE NARRATIVE 

The tbllowing repon contains the analytical results for sixteen water samples submitted to 
Quanterra-Nonh Canton by Conestoga-Rovers and Associates. Inc. from the Cedanown 
Municipal Landfill Site. project number 3482. The samples were received April 26, 1996, 
according to documented sample acceptance procedures. 

Quanterra utilizes only USEP.4 approved methods and instrumentation in all anal~ica l  work. The 
samples presented in this report were analyzed for the parameters listed on the following page in 
accordance with the methods indicated. Results were provided by facsirniie transmission to 
Joanne Staubitz on May 8, 1996. 

The results included in this repon have been reviewed for compliance with the laboratory QNQC 
plan. .All data have been found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike dupiicate OIShlSD) contained in the metals section of the 
quaiirl; control report were generated as pan of the laboraton. QIVQC program requirements. 
These requirements include the analysis of an M S N S D  on a one in twenty basis. Therefore. the 
associated batch number indicated on the MSfi4SD repon may not reflect the same batch number 
as those of the samples contained in the analy~ical report. 



wuanterra c? E~~vimnmental 

Services 

ANALYTICAL METHODS SUMMARY 
A6D260120 

Parameters Methods 

Inductively Coupled 
Plasma (ICP) Metals 

Trace Inductively Coupled 
Plaema (ICP) Metals 

Ref erencee : 

SW84 6 "Test Xethcds for Evaluating Solid Waste, ?hysical/Chemical 
Methodsu, Third Edition, November 1986 and its updates. 



SAMPLE SUMMARY 

The analytical results of the samples listed below are presented 
on the following pages. 

- -LABORATORY 13 SAMPLE IDENTIFICATION DATE /TZG SAMPLED 



Z: AS RECEIVED 

ND NOT DFECTED AT THE STATED REPORTING LIhllT 



Conestoga-Rovers & Asaoc.,Ltd. 

GU-3482-JOS-042296-01 

M) # : C3T7X 
LAB # : X 6 0 2 6 0 1 2 0 - 0 0 1  

: WATER 

VOTE: AS RECEIVED 

ND NOT DEECED AT THE STATED REIQRTNG LMIT 



10 # : C3T82 
dB # : X 6 D 2 6 0 1 2 0 - 0 0 4  
IATRlX: XATER 

T: AS RECEIVED 

ND NOT DETECED A T  THE STATED EPORTLVG UWT 



Canestoga-FLovers & Assoc., Ltd. 

DATE SAMPLEID : 4 / 2 2 / 9 6  
TIME !SAMPLEID : 17 : 15 
DATE( RgCETVgD: 4 / 2 6 / 9 6  

VOTE: AS RECEVED 

ND SOT D E E C E D  AT THE S T A E D  REPORTING LIhllT 



Conestoga-Rimers & Assoc. ,Ltd. 

GW-3482-JOS-042396-05 

Wl # : C3T83 
LAB # : X6D260i20-005 
r!mm.u: WATER 

Lead ND 
Serrll ium ND 
C a d m i m  N'D 

VOTE: AS RECEIVED 

ND NOT D € f E C l € D  AT THE STATED REPORlNG U M T  



l7i: AS RECEIVED 

ND NOT D E E C T E D  AT THE STATED REPORTING UMIT 



Conestoga-Rovers & Assoc.,Ltd. 

JD # : C3T8D 
LAB # : A 6 D 2 5 0 1 2 0 - 0 0 9  
HXlXXX: WATER 

SOTE: AS RECEIVED 

ND SOT D m C ' E D  AT I H E  STATED REPORTC4G UNIT 



$B # : A 6 0 2 6 0 1 2 0 - 0 1 0  
V L m X :  WATER 

Conestoga-Rovers & Assoc.,Ltd. 

GW-3482-JOS-012396-10 

DATs SAMPLED : 4 / 2 3 / 9 6  

Pi: AS RECEIVED 

ND SOT D E E C E D  AT THE STATED REPORTNG U W T  



"TIE: AS R E C a ' E D  

ND SOT D m -  AT THE STATED REWRTNG M U T  



sad ND 
sqilium ND 
zadmium ND 

ITE: AS RECENED 

ND NOT D m m D  AT THE STATED REPORTNG UMIT 



Conestoga-Rovers & Assoc.,Ltd. 

GU-3482-JOS-042496-11 

DATg SAMPLKD : 4 / 2 4 / 9 6  
TIME SAMPLED : 11: 00 
DATg RgCgYXKD: 4 / 2 6 / 9 6  

- - - - - - - - - - - - - - - -  - - = - - - - - - - - - - - - - - - - - - a  

REPORT1 NG PREPARATION - QC 
DAiUC4ETER RESULT LIMIT - UNIT METHOD ANALYSIS DATE BATCH 

,cad ND 
aery1 l ium ND 
:admium ND 

NOTE: AS RECEIVED 

ND PiOT DmC3TED A T  W E  STATED REPORllSG IAflT 



ead 3 - 6  
e r y l l i ~ n  ND 
admlum ND 

lTE: AS RECEIVED 

ND NOT DETECTED AT THE STATED REPORTWO n f l T  



Conestoga-Rovers L Assoc.,Ltd. 

GU-3482-JOS-042496-15 

W) # : C3TBL 
LAB # : A6D260120-015 
WUTUX: YATER 

Lead 11.3 
Beryilium ND 
Cadmiu?  ND 

Chranilnn 398 
Manganese 274 

NOTE: AS RECEIVED 

ND SOT D!XECED A T  M E  STATED REPORlNG B U T  



wuan terra c' 

- . RECEIVED 

ND NOT D m - D  AT THE STATED REPORTING U3UT 



QUALITY CONTROL SECTION 



QUALITY CONTROL ELEMENTS OF SW-3-46 1 I E T H O D S  

Quantem Incorporated conducts a quality 3ssumcu'quaiity control (QAJQC) progam designed to 
provide scienufically valid and legally defensible data. Toward h s  end  several npes of quality control 
indcators are Incorporated into the QAJQC program. These indicators are inuoduced into the sample 
tesung process to prowde a mecharusm for the assessment of the analyucal data. 

OC BATCH 
Environmental samples are taken through the testing process in goups called QCTALI'iY CONTROL 
BATCHES (QC batches). A QC batch contains up to nventy environmental samples of a similar matnx 
(water. soil) a t  x e  processed using the same reagents and nandards. Quanrem requres that each 
environmental sample be associated with a QC batch. 

Several quality conuol samples are included in each QC batch and are processed idenucally to the nventy 
en\ironmenral samples. These QC samples include a .METHOD B L A W  (MBI. 3 LABORATORY 
CONTROL SAMPLE CLCSI and tvhere appropnate. 3 MATRIX SPKKE,MATRIX SPME DUPLICATE 
(MShISD) pair or a MATRLY SPMYSrtMPLE DUPLICATE @lS/DU) par .  If there is insufficient 
sample to perform an MS/MSD or an MSDU. then a LABOR4TORY CONTOL SAMPLE DUPLICATE 
(LCSD) is included in the QC batch. 

LABORATORY CONTROL SAMPLE 
The Laboraton Control Sample is a QC sample that is created by adding known concentrations of a full 
or panid set of target analytes to a matrix similar to that of the environmental samples in the QC batch. 
The LCS analpe recovery results are used to monitor the analytical process and probide endence that the 
laboratory is performing the method w i h n  acceptable gtudelines. Failure to meet the established 
recover). gudelines requires the repreparation and reanalysis of all samples in the QC batch. 

At times. a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a 
QC sample that IS created and handled identically to the LCS. Anal>te recoven data from the LCSD is 
assessed in the same way as that o i  the LCS. The LCSD recovenes. together w t h  the LCS recovenes. are 
used to determine the reproducibility (prec~sioni of the anal\.ucal system. Precision data are e.qressed as 
relative percent Merences (RPDs). Failure of the RPDs to fail wuhm the laboratory-generated 
acceptance windows requires the repreparauon and reanalysis of all samples in the QC batch. 

,METHOD B W K  
The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental 
samples contamed in the QC batch. Method Blank results are used to determine if interference or 
contamination in the analytical system could l a d  to the reponing of false positive data or elevated analyte 
concentrations. .U1 target analpes must be below the reporung limits (RL) except for the common 
h b 0 r a t 0 ~  contaminants indicated below. 

Volatile (GC or GClhIS) Semivolatile (GCMS) Metals 

Methylene chloride 
Acetone 
2-Butanone 

Phthalate E n e n  Copper 
Iron 
Zinc 
Lead* 

for ana(vses run on TJ.1 Trace ICP or GEL4 on1-v 



The lined volatile and semivolatile compounds may be present in concentrations up to 5 times the 
reporung limits. All other organic d y t e  concenuations must be below the reporting limits. The lined 
metals may be present in concentrations up to 2 times the reporting lirmt or must be twenty fold less than 
the results of the envimnmenwl samples. Failure to meet these Method Blank criteria requires the 
repreparauon and r d y s i s  of all samples in the QC batch. 

.MATRIX SPIKE/MATMX SPIKE DUPLICATE 
A Matnx Spike and a Matnx Spike Duplicate are a pair of environmental samples to which known 
concenmuons of a full or parual set of target anal>tes are added. The MSMSD resuits are determined in 
the same manner as the results of the enwonmental sample used to prepare the MSMSD. The analyte 
recovenes and the relative percent Merences rRPDs) of the recovenes are calculated and used to evaluate 
the effect of the sample maux on the anal>ucal resulcs. When evaluating the MSMSD data special 
attention is given to the RPD values When these values fail to meet acceptance criteria the data is 
reviewed to determine the cause. If. in the Ylalyn's judgment sample mauix effects are indicated. no 
correcuve acuon is performed. Orhenwe. the MSMSD and the environmental sample used to prepare 
them are reprepared and reanalyzed. 

For cenain methods. a Matrix Sp~ke/Sample Duplicate tMS/DU) may be included in the QC batch in 
place of the MSMSD. For the parameten tie.  pK ipitability) ~vhere 11 is not poss~ble to prepare 3 

splked sample. a Sample Duplicate may be included in the QC batch. 

SURROGATE COMPOUNDS 
In addition to these batch-related QC indicators. each orgaruc entlronmental and QC sample 1s sp~ked 
with surrogate compounds. Surrogates are organic chemicals that behave similarly to the ar&tes of 
interest and that are rarely present in the environment. Surrogate recoveries are used to monitor the 
individual performance of a sample in the analy.ical system. 

The Pesucide/PCB. P.4I-L TPH and Herbicide 3nalgiMi methods require that one of nvo surrogate 
compounds meet acceptance criteria. .-U1 other orgamc analyucai methods require every surrogate 
recovery to be within the established control limit If the LCS or the Method Blank surrogates fail to meet 
recovery criteria the enure batch of samples is reprepared and reanalyzed. If the surrogates in an 
enwronmental sample do not meet the recovery cnteria only the sample is reprepared and reanalyzed to 
confirm the matrix effect. 



Enrironmentai 
S t w 1 c o  

SPIKE 
PERCENT 
RECCVERY 

Q/c PREPA2ATICN - 
LIMITS A N A L Y S I S  DATE 



REPORTING PREPARATISN - 
?WZk.MtTE?. RESULT LIMIT - UNIT XETHOD ANALPSZS DATE 

Chrcnium .XD 

Copper ND 
?langar.ese ND 

Nickel ND 
Lead ND 
Zinc ND 

NOTE: 

ND NOT DETECTED AT THE STATED REPORTIBG LlhUT 



SPIKZ SPIKE/OUP 
PERCENT FERCENT Q/C RPD 2REPARATISN - 
RECC'JERY RECOVEXY X M I T S  RPD LIMITS L W I S I S  DATE 

BATC:I:6122115 YATRIX: WATER 
9 6  9  6  ( 8 0 - 1 2 0 )  0 . 5 6  ( 0 - 2 0 )  5 / 0 1 -  5 / 0 6 / 9 6  

104 1 0 4  ( 8 0 - i 2 0 )  0 . 6 3  ( 3 - 2 0 )  5 / 0 1 -  5 / 0 6 / 9 6  
1 0 3  1 0  3 ( 8 0 - 1 2 0 )  0 . 5 4  ( 3 - 2 0 )  5 / 0 1 -  5 / 0 6 / 9 6  
1 0 0  9  7 ( 8 0 - 1 2 0 )  1 . 9  ( 0 - 2 0 )  5/01- 5 / 0 6 / 9 6  
1 0 2  1 0 3  ( 8 0 - 1 2 0 )  0 . 4 3  ( 0 - 2 0 )  5 / 0 1 -  5 / 0 6 / 9 6  

-E: 

a u o ~ ~  arc pctiorrncd bciorc roundurg lo nvod rounddif c n o n  to salcuhfd ruuiu 



METALS SPME REPORT 

WATER - ICP 

COMPOUND 

Silver 
Aluminum 
Arsauc 

Boron 
Barium 
Beryllium 

Calcium 
Cddrmum 
Cobalt 

Chromium 
COPF 
lron 

Potassium 

w a n =  

Molybdenum 
Sodium 
Nickel 

Lead 
Antmony 
Selenium 

fin 

Thallium 
vanadium 

Zinc 

SPIKE 
PERCEXT 

RECOVERY 

98 
106 
113 

93 
101 
103 

101 
110 
101 

89 
84 
94 

100 
105 
98 

112 
101 
101 

102 
105 
116 

105 
101 
101 

98 

SPIKE DUPE 
PERCENI' 

ECOVERY 

99 
109 
114 

96 
101 
102 

97 
109 
100 

92 
88 
93 

100 
104 
93 

111 
101 
99 

103 
102 
118 

104 
104 
10 1 

98 

RPD 

1.2 
2.7 
1.3 

3.0 
0.0 
0.4 

1.3 
0.9 
1.2 

4.0 
5.4 
0.1 

0.1 
0.8 
1.2 

1.1 
0.5 
2.3 

1.3 
2.9 
1.6 

0.4 
2.8 
0.4 

03 

RPD 
L lx r rs  

10 
20 
20 

20 
10 
20 

20 
10 
20 

10 
20 
20 

20 
20 
20 

20 
20 
20 

10 
20 
20 

20 
t o  
20 

t o  

PREPPRATiON 
ANALYSIS 
DATE 

04/09/44/09/96 
04/0344/08/96 
04/0344/08/96 

03/L243126/96 
04/0344/05/96 
04/03M/08/96 

04/0344/08/96 
04/0301/09/96 
04/0344/08/96 

04/09-04/09/96 
04/0944/09/96 
04/0344/08/96 

04/0344/08/96 
04/03-04/09/96 
04/0344/08/96 

03/2243/24/96 
04/0344/08/96 
WlO30j/O8/96 

0440 14410 1/96 
04/030j/08/96 
04/03W08/96 

03/0643/11/96 
04/0344/09/96 
04/0344/08/96 

04/0304/08/96 

- - -  

SAMPLE 
ID 

C3KQ3 
C3H6H 
C3GCK 

c3c1h 
C3H6H 
C3H6H 

C3H6H 
C3H6H 
C3H6H 

C3KQ3 
C3KQ3 
C3H6H 

C3H6H 
C3G75 
C3H6H 

C3CK.H 
C3H6H 
C3H6H 

c3g5v 
C3H6H 
C3GCK 

C3729 
C3H6H 
C3H6H 

C3H6H 



NO. OF 
CONTAINERS 

P 



-- 
CRA SHIPPED TO (Laboratory Name): 

WETHOD OF SHIPMENT: & Ady AIR BILL NUMBER: - - f 
While - Fully Executed Copy 
Yellow ecelvlng Laboratory Copy 



M E M O  

TO: Joanne Staubi tz REFERENCE NO: 3482 

FROM: Ellen Stilwell /ev/ 19 DATE: May 28,1996 

RE: Data Quality Assurance Evaluation 
Quarterly Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

1.0 OVERYIEW 

Thirteen groundwater samples and one surface water sample were collected 
from the Cedartown Municipal Landfill Site (Site) in Cedartown, Georgia 
between April 22 and April 24, 1996. The groundwater samples were 
submitted for the analysis of beryllium, cadmium, chromium, manganese 
and lead. The surface water sample was submitted for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. 

This memo presents an analytical assessment and validation of results 
received in a report (No. A6D260120) obtained from Quanterra, Inc. 
(Quanterra) from the analysis of these water samples. Analytical results were 
received in a report provided by Quanterra and were reviewed to determine 
conformance with the requirements stipulated in the Contract Documents, 
the relevant methods and Quanterra's quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, 3rd Edition, Final Update IIB, January 1995. The document entitled, 
"National Functional Guidelines for Inorganic Data Reviefl, (Revised 1994) 

was used in the assessment and validation of the data. 

Evaluation of the data was based on information supplied by finished data 
sheets, bIank data, and recovery data for matrix spike and check samples. 



Details of the data assessment are outlined in the following sections. 

2.1 SAMPLE HOLDING ?IME 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. The sample holding time was determined using the sample 
collection dates noted in the chain-of-custody document and the sample 
preparation/analysis dates reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 METHOD BLANK ANALYSIS 

A method blank sample was used to determine the effects on analytical 
results due to contamination from laboratory procedures. Target parameters 
were not detected in the blank analyzed in conjunction with the analyzed 
samples. Data qualifications were not required on the basis of blank analyses. 

2.3 LABORATORY CHECK SAMPLE (LC9 ANALYSTS 

A laboratory check sample was analyzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis 

period. LCS sample recoveries are to fall within the control limits of 80 to 
120 percent. All LCS recoveries fell within control limits. Data qualifications 
were not required on this basis. 



Matrix spike (MS/MSD) analyses provide insight into sample matrix effects 
on digestion and/or measurement methodology. 

Reported MS/MSD recoveries fell within laboratory-established control limits 
of 80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values (RPDs) between MS and MSD results fell below the 
laboratory-established maximum of 20, indicating acceptable method 
preasion. Data qualifications were not required on this basis. 

2.5 FUNSE BLANK ANALYSIS 

Rinse blank analyses were used to determine the efficiency of field 
decontamination procedures conducted during this sampling event. One 
rinse blank sample (GW-3482-JOS-042296-01) was collected and submitted for 
analyses. 

The rinsate blank was free of target analytes, indicating effective 
decontamination procedures occurred during sampling. Thus, no data 
qualifications were necessary on this basis. 

2.6 FIELD DUPLICATE ANALYSIS 

Field duplicate samples are used as an indication of field and analytical 
reproducibility. Field duplicate resuits are compared and assessed based on 
the RPD calculated for each pair of duplicate results. 

The pair of samples collected as field duplicates did not contain any detectable 
levels of target analytes; thus, their usefulness in determining precision 
cannot be assessed. 



The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 



ANALYTICAL REPORT 

Joanne Staubitr 

Canemtoga-Rovere & Aoooc.,Ltd. 

Brian H. G r e a m e l l  
Pro] ect Manager 



: followng report contains the anaiyricai resuits for eleven water samples submined to 
anterra-~o>h Canton by Conestoga-Row B. Associates. Inc. from the Cedanown Municipal 
xifill Site. project number 3482. The sampies were received July 13. 1996. according to 
zumented sample acceptance procedures. 

ianterra utilizes oniv USEP.4 approved methods and instrumentation in all anaiyticai work. The 
noies presented in this repon were analvzed for the parameters listed on the followinp page in 
:ordance with the methods indicated.. Resuits were provided by facsimiie transmission to 
anne Staubiu on July 22. 19%. 

le resuits inciuded in this repon have been reviewed for compliance with the laboratory Q N Q C  
m AI data have been found to be compiiant wth the exception of those items noted. 

\mpies ..GW-5482-071096-JOS-08" 3nd "GW-3482-071196-JOS-10" were received with 
mpie contnner iids 05. Yo sample was avaiiable for anaiysis and therefore. are not inciuded in 
IS repon. 



wmsanferra- 
Enwronmenoi 
5emccs 

ANALYTICAL MmHODS SUMMARY 

PARAMETER T?IETHOD 

1nducr:vely Coupled 
Plaama (TCPI Metals 

Trace 1nduct:vely Coupled 
Plasma ( I C P )  Metais 

MCAWW 2 9 0 . 7  

MCAWW 2 0 0 . 7  

MCAW "Methods f c r  Ckernlcal Analysrs of Water and Waetes", 
E P A - 6 0 0 / 4 - 7 9 - 0 2 0 ,  Yarcc 1 9 8 3  and subsequent revlsions. 

SW846 "Teec Methcds f=r Evaluacrng Solid Waste, ?hyslcai/Chemlcal 
?lethoasn , Edl=:s.?. Xovemer ' 9 8 6  and its updates. 



iytical resul t s  of the samples listed below are presences on rke fcllowrng pages. 

SAMPLE IDENTIFICLTICN DATE /TXE SAMPLED 

- 

2porc T U ~ C  z3c be reproduced excepc ;n full. rithouc =he wrrr=en approval 
1 aboracory . 



angle 8 . :  A6G130114 - 0 0 1  W o r k  Order d . :  C 4 W 7  Hatrix....... : WATER 
-led.: 0 7 / 0 9 / 9 6  1 7 : 1 5  Date R a o a i d :  0 7 / 1 3 / 9 6  10:OO 

=PORTING PRSPARATICN- PREP 
r-2 XESUZT LIMIT =.ITS m O D  W Y S I S  DATE 9ATCH # 

ND 3 . O  ug /  L  SW846 6 0 1 0 A  0 7 / 1 6 - 0 7 / 1 7 / 9 6  6 1 9 8 1 6 7  
D i  l u t l o n  F a c t :  I 

. . ." . d 

nese 

5 . 0  u g / L  SW846 601OA 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6 1 9 8 1 6 7  
D i l u t i o n  F a c t :  1 

5 . 0  ug/L SW846 6 0 1 0 A  0 7 / 1 6 - 0 7 / 1 7 / 9 6  6 1 9 8 1 6 7  
D i l u t ~ o n  F a c t :  ! 

1 0 . 0  q / L  SW846 6 0 1 0 A  0 7 / 1 6 - G 7 / 1 7 / 9 6  6 1 9 8 1 6 7  
D i l u t ~ o n  F a c t :  1 

1 0 . 0  u g i L  ~ ~ 8 4 6  6 0 1 0 ~  0 7 / 1 6 - 0 7 / 1 7 / 9 6  6 1 9 8 1 6 7  
D i l u t i o n  F a c t :  ! 



le #.: A6G130114 - 002 W e  #. : C4RPD 
pled.: 07 /09 /96  18 :45  D a t h  R e c o i d :  0 7 / 1 3 / 9 6  1 O : O O  

REPORTING 
2 USULT LIMIT 'JNITS ?IETHOD 

ND 3 . O  ug/L SW846 6010A 
D i l u t i o n  F a c t :  1 

5 . 0  ug/L SW846 6010A 
D i l u t ~ o n  F a c t :  1 

5 . 0  ug/L SW846 6010A 
D i l u t i o n  F a c t :  1 

1 0 . 0  ug/ L SW846 6010A 
D i l u t i o n  f a c t :  1 

3330 10 .0  ug/L SW846 601QA 
D i l u t l o n  f a c t :  1 

mtriX,. . . . . . : WATER 

PREPARATZCN- PREP 
ANALYSIS DATE BATCH C? 
0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 



Scmccs 
Client S m l e  m: 611-3482-07i096-~0~-03 

-le t.: A6G130114 - 003 W a r k  Order 8.: C4RPG Lhtrix,. . . . . .: WATER 

P--led.: 07/10 /96  09:OO D a t e  Rece ived:  07/13 /96  1 O : O O  

REPORTIXG PFSPARATION- PREP 

2 EX RESULT LIMIT >TITS =OD ANALYSIS DATE BATCX # 
ND 3 . O  ug/L SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 

Dilution Fact: 1 

5 . 0  ug/L SW846 6010A 07 /16 -07 /17 /96  6198167 
Dilution Fact: 1 

5 . 0  ug /L SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
Dilution Fact: 1 

a m 42 - 9  10.0 ug/L SUB46 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 

rzae 15 .0  10.0 W/L SW846 6010A 07/16-07/17/96 6198167 
D i l u t ~ o n  Fact: 1 



TozaL Metals 

Matrix.. . , . . . : WATER 

REPORTING PREPARATION - ?REP 
RESULT LIMIT ;'NITS ?fETnOD ANALYSIS DATE BATCH # 
ND 3 .0 ug/ L SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 

D i l u t i o n  F a c t :  1 

5 .O ug/L SW846 6010A 
i l u t i o n  f a c t :  1 

5 . O  ug/L SW846 6010A 
i l u t i o n  F a c t :  ! 

1 C . O  'Jg/ L SW846 6010A 
O i l u t ~ o n  F a c t :  1 

10.0 ug/L SW846 6010A 
Dilution f a c t :  ! 



\:cnrces 

Client m l e  ID: GW-3482-071096-JOS-05 (m-1 

S - l e  6 . :  A6G130114 - 005  W o r k  Order 6.  : C4RPL m e  ....-.. : WATER 
--led,: 0 7 / 1 0 / 9 6  1 0 : 4 0  Date R e a i d :  0 7 / 1 3 / 9 6  1 O : O O  

i is- 

: a 

= urn 

L ese 

REPORTING 
RESULT LIMIT '-'NITS 
ND 3 . O  u ~ / L  

O i l u t ~ o n  Fact: 1 

5 . 0  ug/L 
Oilurion facr: l 

5 . 0  u g / L  
Dilutlon Fact: : 

1 0 . 0  u g / L  
Dilution Fact: 1 

10.0 ug/L 
Dilution Fact: 1 

PFSPARATION- P-P 
?nn"riOD ANALYSIS DATE SATCH # 
SW846 6 0 1 0 A  0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167  



le t.: A6G130114 - 006 W e  Ordar #.: C4RFT m-.. . . . . . : WATER 
pled.: 07 /10 /96  1 4 : 4 0  Oafe Received: 07 /13 /96  i0:OO 

REPORTING PREPARATIGN- PREP 
a XSULT LIMIT ;'NITS ~ O D  ANACYSIS DATE BATQi # 

ND 3 - 0  ug /L  SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
D i l u t ~ o n  Fact:  1 

5 .O u g  /L SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
D i l u t l o n  Fact:  1 

5 . O  ug  /L SW846 6010A 07 /16 -07 /17 /96  6198167 
D i l u t l o n  f a c t :  1 

1 0 . 0  -10 / L  SW846 6010A 9 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
D i l u t l o n  Fact :  1 

10.0 ug/L -46 601QA 07/16-07/17/96 6198167 
D i l u t ~ o n  Fact :  1 



S m m s  
Client -1e ID: GW-3482-071096-JOS-07 

m i e  8 . :  A6G130114 - 007  W a r k  Ordat 8.: c4RPX L(atrir;-.,.... r WATER 
E-led.: 0 7 / 1 0 / 9 6  15:OO D a t e  w i v e d :  0 7 / 1 3 / 9 6  1 O : O O  

REPORTIXG 
s s a r  LIMIT ZITS 
ND 3 .o u g i ~  

Dilu t l o n  Fact: 1 

5 .o ug/L 
Dilu t i o n  Fact: 1 

5 .o  ug/L 
Dilu t i o n  fact: 1 

10 .0  ug/ L 
Dilution Fact: 1 

10.0 ug/L 
Ditut i o n  fact: 

r n 0 D  ANALYSIS  DATE BATCH # 

SW846 6010A 0 7 / 1 6  - 0 7 / 1 7 / 9 6  6198167 



cmces  
u i ~ t  Sarple m: G W - ~ ~ ~ z - o ~ ~ o s ~ - J o s - o ~  

e #.: A6G130114 - 008 W o r L c  Order d .  : C4RQl UBtXiX,, . . . , .  : WATKR 
led.: 07/10/96 17 :OO Date R e a i v c d :  07/13/96 i0:00 

XPORTIXG PREPARATION- PREP 
RESULT L I M I T  L'NITZ M O D  ANALYSIS DATE 9ATCH % 

ND 3.0 W / L  SW846 6310A 07/16-07/17/96 6198167 
D i l u t i o n  F a c t :  1 

5 .O ug/L SW846 6010A. 07/16-07/17/96 6198167 
D i l u t i o n  F a c t :  1 

5.0 ug/L SW846 6010A 07/16-07/17/96 6198167 
D i l u t i o n  f a c t :  ! 

10 .O UO/L SW846 62iOA 07/16-07/17/96 6198167 
9 i l u t i o n  f a c t :  ' 

21-4 10.0 ug/L SY846 6010A 07/16-07/17/96 6198167 
D i l u t ~ o n  f a c t :  



icmces 
C l i e a t  S w l e  ID: GW-3482-071196-JOS-11 

-3-le P.: A6G130114 - 009 w o r k  O r d e r  #.: C4RQ2 mtrir ....... r WATER 
e mid.: 07 /11 /96  1 1 : O O  Date Recaived: 07 /13 /96  10:OO 

REPORTING PRSPARATICN- PREP 
PTE?. RESULT LIMIT :TITS ?IIETHOD ANALYSIS DATE ='MI # 

J ND 3 - 0  ug/ L SW846 6310A . 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
D i l u t i o n  F a c t :  ! 

5 . 0  W/L SW846 6010A 0 7 / 1 6 - 0 7 / 1 1 / 9 6  6198167 
D i l u t i o n  F a c t :  1 

5 . 0  ug/L SUB46 6010A 07 /16 -07 /17 /96  6198167 
D i l u t i o n  F a c t :  ! 

10 .0  ' q / L  SW846 69lOA 0 7 / 1 6 - 3 7 / 1 7 / 9 6  6198167 
D i l u t i o n  f a c t :  ! 

qane8e 5300 10.0 ug/L SU846 601QA 07/16-07 /17 /96  6198167 
D i l u t i o n  f a c t :  ? 



5emces 

Client -le JD: GU-3482-071196-JUS-12 

lvmL Metals 

11e d.: ~ 6 ~ 1 3 0 1 1 4  - 010 W c x k  d . :  C4RQ4 M a t r k - .  . . . . . : WATER 
pled. : 0 7 / 1 1 / 9 6  12:45  Date wid: 0 7 / 1 3 / 9 6  10:OO 

REPORTIXG PREPARATICN - PREP 
' 5  ... RESULT LIMIT ','NITS m O D  ANALYSIS DATE WLTCII ft 

ND 3 .O u ~ / L  SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
Dilution 

5 .o 
Dilution 

5.0 
Dilutlon 

10 .0  
Dilution 

10  - 0  
Dilutlon 

f a c t :  1 

ug /L SW846 6010A 0 7 / 1 6 - 0 7 / 1 1 / 9 6  6198167 
F a c t :  1 

ug/L SW846 6D10A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
fact: 1 

ug/L SW846 6J lOA 3 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
f a c t :  1 

W / L  Sw846 6010A 07/16-07/17/96 6198167 
fact: ! 



Scmces 
Client S w l e  ID: SN-3482-071196-30S-01  

;anple #.: A6G130114 - 0 1 1  Uar)c  Order #.: C4RQ7 me.. . . . . , : WATER 
.-led.: 0 7 / 1 1 / 9 6  15:OO Date wid: 0 7 / 1 3 / 9 6  1 0 : 0 0  

FGPORTING PREPARATION- ?REP 
E?. RESULT LIMIT ;WITS ?16THOD ANALYSIS DATE ?ATM # 

u Z  ND 2 0  0  u g  i L  SW846 6310A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167  
Dilution Fact: ! 

3 - 0  u g / L  SW846 6310A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167  
Dilution fact: 1 

1 0 . 0  ug/L SW846 6310A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167  
Dilution fact: 1 

5 . 0  q / L  SW846 6510A 0 7 / 1 6 - 6 7 / 1 7 / 9 6  6198167  
Dilution fact: ! 

4 0 . 0  u g / L  SWB46 6310A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167  
Dilutlon Fact: \ 

24 - 7  2 0 . 0  w/L S 1 8 4 6  601- 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6l.98167 
Dilution Fact: 1 



QUALITY CONTROL SECTION 



(khan 'c. term - 

QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

Quanurra Incorporaxed conducts a q d r y  assuranwquahty control (QAIQC) program designed to 
prmae  scienuiicallv vahd and legally defensible data Toward this e n d  sevtrai Qpes of quahly conuol 
~ndxators are mcorporilwi into the QNQC program. Thesc ~nhcators  are inuoductd into the sample 
lesung process to provide a mtcharusm ior the assessment of the analyucal data 

OC BATCH 
Enwonmental samples are taken through the t e m g  process m groups called QUALITY CONTROL 
BATCHES (QC batches). A QC batch contarns up to twenty env~ronmental samples o i  a simlar rnatnx 
(water. sod) that arc proaYcd using the same m g t n t s  and standards. Quanterra r c q m  that each 
envlronmenral sample be associated w th  a QC batch. 

Several quality conuol samples are included in each QC batch and are proccsscd idenucally to the twenty 
enwronmenral =pies. These QC sarnpics include a METHOD BLANK CMB). a LABORATORY 
CONTROL SAMPLE LCS) and. when appmpnate. a MATRIX SPIKUMATRIX SPIKE DUPLICATE 
I M S / ~ ~ S D \  pa r  or a MATRIX SPIKEiSAMPLE DUPLICATE fMS/DU)  pa^. If there IS insu&ient 
m o l e  ro pcn'orm an MS/MSD or an hlS/DU. then a LABORATORY CONTROL S M L E  
DUPLICATE LCSDI is included in the QC batch. 

LABORATORY CONTROL SAMPLE 
The Laboratory Conuol Sample is a QC sample that is cnated by addrng known concenuauons of a full 
or parual set o i  farget analytcs to a rnatnx s~rmlar to that of the enwronmental samples in the QC batch. 
The LCS anal~te  m v e r y  rtsulu are ustd to momtor the analyucal proass and p m d e  m d e n a  that the 
laboraton IS penbrmng the method w i h n  acceptable guidelines. Failure to meet the established 
raa\.cn. gurdclines rcqturcs the reprcpaxauon and reanalysis of all samples in the QC batch. The only 
exctpuon IS that d h e  LCS rtcovcnes an b~ased hgb and the assmared sample is ND for the 
pararnetercs, of Initrest. the batch is acceplable. Consultauon WI~I the client should take plaa.  

AI  umcs. a Lboraton Control Sample Dupl~cate (LCSD) IS alsa included m the QC batch. An LCSD is a 
QC m 0 1 e  that IS crealed and handled idenucailv to the LCS. h a l y r e  recovery data from the LCSD is 
assessea in the same wav as that of the LCS. The LCSD rccovener togeher wth the LCS rtcovencs. arc 
usca to dctcrmrnc rhc rcoroducio~iin (precision, o i  the analvucai svnem. Precision aata are e.qrcssed as 
mauve percent d~Kerenccs tRPDs) Fulurc o i  the RPDs to fall w h n  the laboraton-generated 
acceptance wndows requires the reprepamuon and reanalps of all samples in the QC batch. 

METHOD BLANK 
Thc Method Blank IS a QC sample comlsung of all the reagents used in analyzing the cnwronmental 
samples conmned in the QC batch. Method Blank results are used to d e t e r m e  If interference or 
conmnai ion  in the analvucal s n e m  could lead to the repontng of false posruvc data or elevated analyte 
conctnuauons. All target analyes mun bc below the reporung Iimts tRL) except for the common 
laboratom conlamrnants ~n&cated below. 

Volatile (GC o r  CC/MSl Semivolatile (GCIMS) - Metals 

Copper 
Iron 
Zinc 
Lead* 

- ' for ana,vses run on TJA Trace iCP or GFAA oniv 



The lined volaule and scmrvolaulc carnpouncis may be present m conccnuauons up to 5 times rhe 
.---?rung hmts. All other orgaxuc aDalge conanuauons must be below the rrpamne h u .  The listed 

1s mav be pment m conanmuons up to 2 umcs the rrpomg h r  or mus be m n r y  folds less &m 
Si results of the env~ronmenral samples. Failure to mat these Method Blank critena r c q w  the 
reprrparauon and rcrrnalvsis of all samples m the QC batch. 

conunuauons of a full or p m a l  set of tareet anaims are added The MStMSD resuits arc d e u m n e d  in 
rhe same manner as the results of the enmonmenral sampie used to prepare the MS/MSD. The anaiyte 
recovenes and the refatlve pcrant drfferenas tRPDs) of the m n a  an dcdated and used to evaluate 
the e d a  of the sample marnx on the analyugi results. \ h e n  waiuaung thc MS/MSD &a specral 
attenuon is even to thc RPD values When thest values fail to mett acccptana cntcria the data is 
rtvrewal to detenntne the c a w .  If. in the analva's judgment sample mamx effaxs arc in&cateb no 
zorrecuve acuon is performed. Othewse. the MSlMSD and the env~roumental sample used to prepare 
them are reprepard and r tanalwd.  

for c e m n  merho&. a Maw Spdc~Sampie Duplicate (MStDU) mav be included in the QC batch in 
place o i  h e  MS/MSD. For the p ~ a m c r e n  c1.e. p H  igrutab~lity) where it is not poss~ble to prepare a 
rp~kcd sampie. a Sample Duplicate may be mciuded m the QC batch. 

SURROGATE COMPOUNDS 
In aadmon to these batch-related QC indrcators. a c h  orgamc enwonmental and QC sample an splkcd 
wth surrogate compounds. Surrogates are orgamc chermcals that behave slrmlarly to the analytu of 
rntercn and that are rarely present In the cnwronment. Surrogate rccovencs are used to morutor the 
~nhndual performance of a sample In the anal)ugi synan. 

t PesucidcIPCB. P A K  TPH and Hehictde anal?mcal methods requuc that one of w o  surrogate 
mpounds mat acceptancr cntena. All other orgamc analyucal methods rqmrc  every surrogate 

rmverv ro be w h n  the enabl~shed conuol 11mt. The acccptana cntena does not apply to samples that 
are diluted If the dluuon is more than 5.Y. the ncovenes wd1 be reponed as diluted out .41 0th- 
sunogre recovenes w l l  be reported. If the LCS or the Method Blank surrogates fad to m e t  recovery 
cntena (except for &luuonsl. the enure batch of samples IS reprepared and reanalyzed. If the surrogates 
In an cn\ironmental sample do not m a t  the recovev cntena oniv the sample is reprepared and 
r a m \  zed 10 contirm me mauls cif#I 



Client Iat 8: A6G130114 M a t r i x :  WATER 

PERCENT RECOVERY PRSPARATZCN- 
?ARAMETER RECOVERY LIMITS m O D  ANALYSIS DATE XORK CRDER tt 

Prep Batch 8: 6198167 

106 (80-120) 
D i l u t i o n  f a c t o r :  1 

103 (80rlt01 
D i l u t l o n  F a c t o r :  1 

132 (80-li0) 
D i l u t i o n  F a c t o r :  1 

104 (80-120) 
D i l u t ~ o n  F a c t o r :  1 

105 (80-120) 
D i l u t i o n  f a c t o r :  1 

104 (80-120) 
D i l u t i o n  F a c t o r :  1 

113 (80-120) 
D i l u t i o n  F a c t o r :  1 

108 (80-120) 
D t l u t i o n  F a c t o r :  

9 8 (80-1201 
D i l u t l o n  F a c t o r :  1 



der #: C4T7T 

-BIABICRKWRT 

Metals 

 rep Date: 
REPORTIXG 
LIMIT 

0 . 0 1 5  
0 . 0 0 3 0  
3 . 0  
5 . O  
1 0 . 0  
200  
0 . 0 1 0  
4 0 . 0  
2 0 . 0  

-trix: WATER 

0 7 / 1 6 / 9 6  Batch t: 6 1 9 8 1 6 7  
ANALY S I S 

-3NITS =OD DATE 
mg/L SW846 6010A 0 7 / 1 7 / 9 6  
mg/L SW846 6010A 0 7 / 1 7 / 9 6  
u g / L  SWB46 6010A 0 7 / 1 7 / 9 6  
u g / L  SW846 6010A 0 7 / 1 7 / 9 6  
u g / L  SW846 6010A 0 7 / 1 7 / 9 6  
u g / L  SW846 6010A 0 7 / 1 7 / 9 6  
mg/L SW846 6010A 0 7 / 1 7 / 9 6  
u g / L  SW846 6510A 0 7 / 1 7 / 9 6  
u g / L  SW846 6010A 0 7 / 1 7 / 9 6  

DIL 
FACT - 
1 
1 
1 



mxrnxx S P X m  SAIIPLg xvALmmIQ8 RgPORT 

lOPlL Mews 

Qienc lot O: A6G130114 1P1 Saple: k6G130114-005 )Irtrit: WATER 

PERCENT RXCOVERY RPD 
;a CO'JERY LIMITS ?.?D LZXXTS 

10 0 (80-120) 
101 (80-120) ,: .86 (0-20) 

D i l u r ~ o n  Factor: 1 

100 (80-120) 
101 (80-120) 2.90 (0-20) 

Dilution Factor: 1 

104 (80-120) 
134 (80-1201 1.46 (0-20) 

Dilution factor: ! 

10 6 (80-120) 
i07 (80-120) l.2 (0-20) 

Oilutlon Factor: 1 

110 (80-120) 
110 (80-120) C .17 10-201 

Dilution factor: 1 

PREPARATION- 
. T H O D  ANALYSIS DATE EATCH # 



PERCENT FSCOIERY RPD PREPARATICN- 
RECOVERY LIMITS LZMITS =OD ANALYSIS DATE BATCH # I 

(80-120)  SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
(80 -120 )  0.86 (0 -201 SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 

D i t u t i o n  f a c t o r :  1 

(80 -120 )  SUB46 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
(80 -120 )  9 .90  (0 -201  SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 

D i l u t i o n  f a c t o r :  1 

( 8 0 - 1 2 0 )  SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
(80-1201 3 . 4 6  (0 -201  5x846 6010A 5 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 

D i l u t i o n  f a c t o r :  1 

(80 -120 )  SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
(80-1201 l . 2  (0 -201  SW846 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 

D i l u t i o n  f a c t o r :  1 

(80-1201 SWB46 6010A 0 7 / 1 6 - 0 7 / 1 7 / 9 6  6198167 
(80-1201 0.17 ( 0 - 2 0 )  SW846 6010A 07 /16 -07 /17 /96  6198167 

D i l u t i o n  F a c t o r :  1 I 
I 

I 
I 
I 
I 
I 
I 
I 
1 





ANALYTICAL REPORT 

- 
L o t f :  A6G270104 

B r i a n  x- G-11 
ProJect Manager 



CASE NARRATIVE 

The rbllowin~ repon contains the analyticai results for two water sampies submitted to 
~ u a n t e r r a - ~ o n h  Canton by Concno~a-Rovers & Associues. Inc. fiorn the Cedanown Fac i i i ~ ,  
project number 3482. The sampies were received July 27. 1996, according to documented sample 
acceptance procedures. 

Quamerra utllizes only USEPA approved methods and instrumentation in all anaiytical work. The 
sampies presented in this repon were anaiyzed for the parameters listed on the following page in 
accordance with the methods indicated.. 

The resuits included in this repon have been reviewed for compliance with the laborarory QNQC 
plan. .All data have been found to be compliant with laboratory protocoi. 



wuanterm b 

ANALYTICAL METHODS SUMMARY 
rnnronmenw 

\cmces 

A6G270104 I 

1nduct:vely Coupiea 
Plaama t ICP)  Metais 

Trace Inductzveiy Ccupied 
Plasma ( I C P )  Metals 

METHOD 

SW846 "Test Xethods fzr Evaluating Solid Wasce, ihyszcal/Chemlcal 
Methods". Third Editzzn. Novemoer 1986 and i:s updates. 



anaiytxcal results of the szuupies listed below are presented on the followxng pagee. 

: LZT-SAMPLE f4 SAMPLE IDENTIFIPJ'Z'1ON - DATEITfEIE SAMPLED 

; r e p o x  nusc "3t be reproaucea except -2 full, vrthout che wrltren approval 
: : iaboratory. 



ple #.: A66270104 - 301 W a r ) c  Order t.: C51EM 
-led.: 07/26/96 0O:OO Date Received: 07/27/96 

m a .  ...... : WATER 

REPORTIRG PREPARATION- PREP 
RESULT L I M I T  !.?NITS XETHOD ANALYSIS DATE BATM f 
ND 2 -0 ug/ L SW846 6010A 0e/01-08/02/96 6214121 

Dilution Fact: 1 

5.0 ug/L SW846 6010A 08/01 -08/02/96 6214121 
Dilution Fact: 1 

s .o ug/L ~ ~ 8 4 6  6010A oe/o1-oe/oz/s6 6214121 
Dilution fact: 1 

10 -4 10.0 ug/L SWEI46 6010A 08/01-08/02/96 6214121 
Oilutron Fact: 1 

16.4 10 -0 W / L  SW46 6010A 08/01-08/02/96 6214121 
Dilution fact: 1 



e i e  f t . :  A6G270104 - 0 0 2  w o r k  Order 8 . :  C 5 1 m  
-led.: 0 7 / 2 6 / 9 6  00:OO Iktc Reaim: 0 7 / 2 7 / 9 6  

M a t r i x . .  . . . - . : WATER 

RGPORTING PREPARATICN- PREP 
2JZSlILT SIMZT X T C  !aTHOD ANACYSIS DATE UTCH !! 
ND 3 . O  u g / L  SW846 6010A 0 8 / 0 1 - 0 8 / 0 2 / 9 6  6 2 1 4 1 2 1  

D i l u t i o n  F a c t :  1 

5 . 0  u g / L  SW846 6010A 0 8 / 0 1 - 0 6 / 0 2 / 9 6  6 2 1 4 1 2 1  
D i l u t i o n  f a c t :  1 

5 - 0  u 9 / L  SW846 6010A 0 8 / 0 1 - 0 8 / 0 2 / 9 6  6 2 1 4 1 2 1  
D i l u t i o n  F a c t :  1 

' 0 . 0  'Jg/ L SW846 6010A 0 8 / 0 1 - 0 8 / 0 2 / 9 6  6 2 1 4 1 2 1  
D i l u t i o n  F a c t :  ! 

32 - 3  10.0 ug/L SU846 601- 0 8 / 0 1 - 0 8 / 0 2 / 9 6  6 2 1 4 1 2 1  
D i l u t i o n  F a c t :  1 



QUALITY CONTROL SECTION 



QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

Quanm Inmrporared conducts a qual~ty assurancuqualtcy w n m l  (QAIQC) program designed to 
p m a e  s a e n ~ w  vahd and le@y dcfennble data Towvd this end. several t yxs  of quahty control 
~ n & c m n  arc ~ncorporared ~ n t o  the QAIQC pro-. Thtst mdicaron are rntroduccd mto the sample 
tesung process to p m d e  a mechantsm ior the assessment of the anaiyucal dam 

OC BATCH 
Envuonmcna samples a n  nkcn through the tesung p r o a s  m groups called QUALlTY CONTROL 
BATCHES (QC batches). A QC batch conram up to twenty envvoamcntal samples of a sirmlar rnam 
(water. sod) that an pnxrned uslug the same ragenu and naodardt. Quanterra r e q m  that each 
envlronmenral sample be assmated with a QC batch. 

S e w r a l  quairtv conuol samules are lncluded in tach QC batch and an pn>ccsscd idenucallv to the nventy 
environmental sampla. These QC samples include a METHOD BLANK (ME), a LABORATORY 
CONTROL SAMPLE (LCS) ana where appropriate. a MATRJX SPMUMATRIX SPIKE DUPLICATE 
tMS/MSDl par  or a MA= SPiKUSAMPLE DUPLICAE RrlSIDU) p a x  Lf there 1s mmfticient 
urnole lo paform an MSh4SD or an MSIDU. then a LABORATORY CONTROL SAMPLE 
DUPLICATE ILCSDI is lncluded In the OC batch. 

LABORATORY CONTROL SAMPLE 
The Laboratory Control Sample IS a QC sample that is created by addine known conccnuauons of a full 
or parual set of target analytes to a m a w  sirmlar to that of the env~ronmental samples in the QC batch. 
The LCS analyle ncovcry d l s  are used to morutor the analyucai p- and provide evidence that the 
laboralon. 1s pcrfomns the method u i h  acceptable gurdelinet. Failure to mat the established 
rean.cn. gudclines requires the rcprcparauon and rcanalvsis of all sampla in the QC batch. The only 
exapuon IS that d the LCS rtcovenes arc biased high and the assoaated sample is ND for the 
parametens) of inrerrn. the batch 1s acaptable. Consulration wrth the client should take place. 

AI umes. a Laboratory Conuoi Sample Duplicate tLCSDI is also included m the QC batch. An LCSD is a 
QC umple Lhat IS created and handled ldcnucallv to the LCS. W y t e  m r y  data from the LCSD is 
assessed In the same way as that of the LCS. The LCSD rccovtncs together wth the LCS recovcnes. an 
used ro detemne h e  rcprociunbdltv Ipreclslon) of the anal!zlcal syncrn. Preclsron dam arc expressed as 
reiauve pemnr dlPTcrenas (RPDsl. Failure of the RPDs to fall uirlun the laboratory-generated 
acceptance wndows rqulrcs the rcprcpYauon and rryralvsls of all samples In the QC batch. 

METHOD BLANK 
The Mehod Blank 1s a QC sample conslrung of all the reagents used In anal9ng the envyronmentd 
samples conmntd In the QC batch. Method Blank results am used to dcturmne d interference or 
contarmnauon In the analyucai zynem could lead to the rcporung of false positive data or elevated analyte 
conunuauons. All target analges mun be below the repomng h i t s  (RL) exapt  for the common 
laboralon. conramrnants rndtcated below. 

Volatile (GC or GCIMSI Smwnlatile (GCIMS) Metals 

Methvlene chionde 
Aatone 
2-Butanonc 

Copper 
Iron 
Zinc 
Lead* 

for anaiyses mn on iJA Truce iCP or GFM only 



The listed voiatde and semrwlaalt compounds may be prcsM in coactmraaons up to 5 times the 
)rung hts .  All othcr orgamc and- oonacnpaflons must k below the rrpamng Lmrts. The listed 

I,ccals may be p m t  m conanuanons up to 2 times the rcpordng lrrmf or m w  be twenty folds less than 
the remits of the ttnhnmtnral -its. Failure to mar these Method Blank mireria r q w  the 
reprrparauon and rranafysis of all samples in the QC batch. 

.MATRIX SPKKEMATRM SPIKE DUPLICATE 
A M a w  Spike and a M a w  Spike Duplicate an a pau of environmental samples to which known 
conanuauons of a full or pamal set of target analyes art added. The MSjMSD results are d e t e m u i  in 
the same manner as the &ts of the envlrunmenral sample used to prepare the W S D .  The anaiyte 
rtarvena and the nlativc pcrant dSercnccs IRPDs) of the r#xrvlcncs arc calculated and used to c v a l w  
the cffecr of the sampie matnx on the analyucal d t s .  When duat ing  the MSlMSD data s p e d  
amnuon is giwn to the RPD values When these values fail to mett a c a p w  cnunz the data is 
r w d  to dcttrrmne the cause. U. in the analyst's judgmmf smple  matrix effects are ~ndrcated no 
corrccuvc acuon is performed. Othemse. the MSlMSD and the enwonmental sample used to p q a r e  
them arc reprepared and reanalyzed. 

For ccmm methods. a Matnx Sp~kelSampie Duplicate rMS/DU) mav be rnciuded in the QC batch in 
p laa  oi the MSlMSD. For the parameen 11.c. pH ignrrabllity) when it i s  not possible to prepare a 
splired sample. 3 Sample Dupllnte may be included m the QC batch. 

SURROGATE COMPOUNDS 
In ad&uon to these batch-relattd QC in&caton. cach o v c  envuonmencal and QC sample a n  splked 
wth surrogate compounds. Surrogates are orgamc chcrmcals that behave s~rmiatiy to the anaiytcs of 
intenn and that arc rarely present in the envlmnmcnt Surrogate reazvena are used to momtor the 
~ndmdual pcrfonnana of a sample in the analwcal synem. 

b 

.re Pesoctdc/PCB. PAH. TPH and Herbicide analytical methods require that one of two m g a t e  
compounds meet acccptancc cntena. iU1 olha orgamc aaalyucal methods rtqurn wry sumgaxc 
recovey ro be w h n  the established control limn. The acccpraacc cnttria does not apply to samples that 
arc &lured. If the d~luuon 1s more than SX the r tconnts  w l l  be reported as diluted out. All other 
nrrroeatt recovenu wl l  be rtponed. If the LCS or the Method Blank surrogates fail to me& rcumry 
cntena (except for diluuonsl. the enurc batch of sampls is rcprrpYed and reanalyzed. If the surrogates 
In an en~vonmental sample do not meet the rccoverv cntena only the sampie 1s rcprcpared and 
reanahzca to conrim the marnx effm. 



Client &t Q: A6G270104 Matrix: WATEiR 

PERCENT 2XCOllliRY PRSPARATION- 
PARAMETER RSCCJVERY LIMITS YETHOD ANALYS 1 S DATE XORK ORDER # 

Chramrum 

Beryilium 

Zadmrm 

Manganese 

Lead 

108 (80-120) SW846 6010A 08/01-08/02/96 C52vPlOT 
D i l u t i o n  Factor:  1 

102 (80-120) SW846 6010A 08/01-08/02/96 CS2VPllG 
D i l u t i o n  Factor:  1 

109 (80-120) SW846 6010A 08/01-08/02/96 CS2VPllH 
D i l u t i o n  Factor :  ! 

102 (80-120) SW846 6010A 08/01-08/02/96 C52VP110 
D i l u t i o n  Factor:  1 

105 (80-120) SW846 6010A 08/01-08/02/96 CS2VPll8 
D i l u t i o n  Factor:  1 



at 8 :  A6G270104 M a e :  WATER 

C52VP prep D a t e :  0 8 / 0 1 / 9 6  prep  Batch 8: 6214121  
%: 

REPORTING ANALYSIS DIL 
LfmT 'mITC !aTHOD DATE FACT 

:R ?ESULT - - 
3 . O  ug/L SW846 6010A 0 8 / 0 2 / 9 6  1 ND 
5 . 0  U ~ / L  ~ ~ 8 4 6  6 0 1 0 ~  o e / o 2 / 9 6  1 

m 
5 . O  ug/L SW846 6010A 0 8 / 0 2 / 9 6  I 

ND 
U ~ / L  ~ ~ 8 4 6  6 0 1 0 ~  oe /oz /ss  I n ND 10 . O  

1 0 . 0  ug/L SW846 6010A 0 8 / 0 2 / 9 6  1 
s e XD 



Client Ut #: A66270104 mle: A6G270112 -001 -: WATER 

PERCENT RECOVERY RPD PRBPARATI ON - 
-P, XEC~VERY LIKfTS XMITS MEZ'HOD ANALYSIS DATE BATCH # 

L ?se 9 7 (80-120) SW846 6010A 08/01-08/02/96 6214121 
102 (80-120) 4.6 (0-201 SW846 6010A 08/01-06/02/96 6214121 

D i l u t i o n  F a c t o r :  1 

i 1 run 9 7 (80-120) SW846 6010A 08/01-08/02/96 6214121 
103 (80-120) 5.0 (0-20) SW846 6010A 08/01-06/02/96 6214121 

D i l u t i o n  F a c t o r :  1 

103 (80-120) SW846 6010A 08/01-08/02/96 6214121 
108 (80-120) 4.8 (0-20) SW846 6010A 08/0l-08/02/96 6214121 

D i l u t i o n  F a c t o r :  1 

100 (80-120) SW846 6010A 08/01-0a/02/96 6214121 
105 (80-120) 4.6 (0-20) SW846 601OA 08/01-08/02/96 6214121 

D i l u t i o n  F a c t o r :  1 



TOTAL NUMBER OF CONTAINERS I c"l 

1 

R i 1 J . 1  
DATE: 
TIME: 
DATE: 
TIME: 
ONE: 
TIME: 

RELINQUISHED BY. 
(D - 
RELINOUISHED Elk 
@ - 
RELINQUISHED EY: 
(3) 

W V ~ S )  - DEC a 03 - wv.0 - -1 I 
1 

DATE: 7/&k/' 
TIME: ' ' - - 
DATE: -- 
TIME: --- 
DATE: 
TIME: - 

METHOD OF SHIPMENT f@ 4% $.l. a AIR BILL NUMBER: 

RECEIVED BY. 

@ 
RECEIVED BY: 
(3, -- 
RECEIVED BY: 
@ 

W h h  - FuUy E x e ~ u W ~  
w o w  ~ - m n g l d o n o y ~ P Y  
PI& - I*-CoPy 
a d d e n d  - Chemist Cow 

I I 

F ~ r k i  0828 
73776 T l w : a  :ICA 

I 
DATE: - 



TO: Joanne Staubitz 

FROM: Ellen Stilwell/ ev/ 23 

M E M O  

REFERENCE NO: 3432 

DATE: August 23,1996 

RE: Data Quality Assurance Evaluation 
Quarterlv Groundwater and Surface Water Sampling 
cedarto- Municipal Landfill Site 
Cedartown, Georga 

1.0 OVERVIEW 

Twelve groundwater samples and one surface water sample were collected from 
the Cedartown Municipal LandfiIl Site (Site) in Cedartown, Georgia on July 10, 
July 11 and July 26,1996. The groundwater samples were submitted for the 
analysis of beryllium, cadmium, chromium, manganese and lead. The surface 
water sample was submitted for the anaiysis of aluminum, chromium, copper, 
lead, nickel and zinc. 

This memo presents an anaiytical assessment and validation of resuits received 
in two reports (Nos. A6G270104 and A6G130114) obtained from Quanterra, Inc. 
(Quanterra) from the analysis of these water samples. Analvtical results were 
reviewed to determine conformance with the requirements stipulated in the 
Contract Documents, the relevant methods and Quanterra's qualitv control 
criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the United 
States Environmental Protection Agency (USEPA) document entitled, "Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3rd 
Edition, Final Update IIB, January 1995. The document entitled, "National 
Functional Guidelines for Inorganic Data Review", (Revised 1994) was used in 
the assessment and validation of the data. 

Evaluation of the data was based on information supplied by finished data 
sheets, blank data, and recovery data for matrix spike and check samples. 



Details of the data assessment are outlined in the following sections. 

OUALITY ASSURANCVQUALITY CONTROL IONOC) REVIEW 

SAMPLE HOLDING TIME 

The sample holding time criterion, as specified in the Contract Documents and in 
the applicable method, was used as the basis of the review of sample holding 
times. The sample holding time was determined using the sample collection 
dates noted in the chain-of-cus tod y document and the sample 
preparation/analvsis dates reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analvsis date. 

The samples submitted for analvsis were analvzed prior to expiration of the 
holding time criterion. Thereiore, data qualifications were not necessary on this 

basis. 

METHOD BLANK ANALYSIS 

Method blank samples are used to determine the eifects on analytical results due 
to contamination from laboratory procedures. Target parameters were not 
detected in the blanks analvzed in conjunction with the analvzed samples. Data 
qualifications were not required on the basis of method blank analyses. 

I 

LABORATORY CHECK SAMPLE (LC3 ANALYSIS 

Laboratory check samples are analyzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis period. 
LCS sample recoveries are to fall within the control limits of 80 to 120 percent. 
All LCS recoveries fell within control limits. Data qualifications were not 
required on this basis. 



2.4 MATRIX SPIKE/ MATRIX SPIKE DUPLICATE fMS/MSD) ANALYSIS 

Matrix spike (MS/MSD) analyses provide insight into sample matrix effects on 
digestion and/or measurement methodology. 

Reported MS/ MSD recoveries fell within laboratorv-established control limits of 
80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values (RPDs) between MS and MSD results fell below the 
laboratory-established maximum of 20, indicating acceptable method precision. 
Data qualifications were not required on this basis. 

2.5 RINSE BLANK ANALYSIS 

Rinse blank analyses are used to determine the efficiency of field 
decontamination procedures conducted during this sampling event. One rinse 
blank sample (GW-3482471096-JOS-03) was collected and submitted for 
analyses. 

Chromium and manganese were detected in the rinse blank at levels of 
429 pg/L and 15.0 pg/L, respectively. However, these metals were not detected 
above the reporting limits in the associated investigative sample. Therefore, no 
data qualifications were necessary on this basis. 

2.6 FTnD DUPLICATE ANALYSIS 

Field duplicate samples are used as an indication of field and analytical 
reproducibility. Field duplicate results are compared and assessed based on the 
RPD calculated for each pair of duplicate results. The RPD must not exceed 30% 
for water matrix samples. 

A pair of samples was collected as field duplicates and the RPD for the 
compound manganese fell below the criteria, indicating acceptable field and 
laboratory precision. No other target analytes were detected in the pair of 
samples. Thus, data qualifications were not required on this basis. 



3.0 CONCLUSION 

The data provided by Quanterra demonstrated 100 percent completeness and are 
acceptable for use without qualification, based on the QA/ QC criteria. 



ANALYTICAL REPORT 

Joamre Staubitr 

Camstoga-Rave= & Anooc- , Ltd. 

Project Manager 



CASE 

rbIIowing repon contains the anaiyticai resuits for eleven water samples submitted to 
Qprmem-Nonh Canton by Conestoga-Rovers & Associates. Inc. fiom the Cedartown Municipal 
Landfill Site. pro!en number 3482. The sampies were received October 26. 1996. according to 
documented sample acceptance procedures. 

Quantem utilizes only USEPA approved methods in ail anaiytical work. The samples presented 
in this rcpon were analyzed for the parameters iisted on the followng page in accordance with the 
methods indicated. 

The results inciuded in this repon have been reviewed for compliance with the i abo ra to~  QAIQC 
pian. .All data have been found to be compiiam with laboratory protocol. 



PARAMETER METEOD 

1nduct:vely Coupiea Plasma tICP) Metaie SW846 6010A 
Trace Icductzvely Czdplea Plasma (ICPI Metals SW846 6 0 1 0 A  

SW84 6 "Teat Xethcds fcr Evaluacrng Solid Waste, 2hyslcal/Chem~cal 
Methcas", T X r a  Edit:cn. ::ovemner 1986 and i=s updates. 



SAMPLE# CLIENT SAMPLE I3 DATE TIME 



.swle t . . . :  A 6 J 2 6 0 1 0 8 - 0 0 1  
2 S-led-..: 1 0 / 2 3 / 9 6  00:OO Date R e c e i v e d . . :  1 0 / 2 6 / 9 6  

l4aucix.. . . . . . : WATER 

\METER ?SSULT LIMIT UNITS METHOD ANALYSIS DATE ORDER t! 

htch t.. . : 6305106  

ND 3 . 0  ug/L SW846 6310A 1 0 / 3 1 - i l / 0 1 / 9 6  C6G9R105 
Dilutron factor: 1 

?A, z.3 ND 5 . O  ug/ L SW846 6 0 1 0 A  1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6G9R101 
Dilutron factor :  1 

3 ND 5 .O ug/L SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6G9R102 
Dilutlon Factor: ! 

: :LY ND 1 0 . 0  ug/L SW846 63101. i 0 / 3 1 - 1 1 / 0 1 / 9 6  C6G9R103 
Dilution Factor: ' 

3 aeee 19.7 10.0 ug/L SW846 601- 10/31-11/01/96 C6GSR104 
Dilution Factor: ! 



tnl1mrtntc.111 J I  

vn'n t.\ 
Client Sarple D: GU-34B2-102396-30S-02 (B/MSD)  

ple Q...: A6J260108-002 
-led ... r 10/23/96 00:OO Date Remi-,.: 10/26/96 

Matrix. ...... : WATER 

- 1 
REPORTIXG PREPARATI2N - WORK 

X R  RESULT if MIT UNITS ?IETROI) ANALYSTS DATE CRDER t: 
ttch t . .  .: 6305106 - 1 

ND 3 .O ug/L SUB46 6010A 10/31-i1/01/96 C6G9T10E 
D i l u t l o n  f a c t o r :  1 

;itm ND 5 .O ug/L SUB46 6010A 10/31-ii/01/96 C6GST101 
D l l u t l o n  Factor:  ! 

1 ND 5.0 u ~ / L  SW846 6010A 10/31-i1/01/96 C6G9T104 
D i l u t l o n  f a c t o r :  ! 

, .- -. ND LO.0 ug/L SW846 6010A 10/31-11/01/96 C6G9Tl07 
D i l u t t o n  Factor:  ! 

ese 23.4 10.0 ug/L SY846 601O.A 10/31-11/01/96 C6G9TlaA 
D i l u t i o n  Factor:  ! 



-re t.. . : A6J26OlO8 -004 
;anpled.,.: 10/23/96 00:OO Date Received,.: 10/26/96 

REPORTING PRE PARATX ON - WORK 
:TEE RESULT LIMIT UNITS MFllICD ANALYSIS DATE ORDER tt 
utch t.. . ; 6305106 

ND 3 .O ug/L SW846 601OA 10/31-11/01/96 C6GSW105 
D i l u t i o n  f a c t o r :  1 

, I'LS~ ND S .O ug/L SW846 6010A 10/31-11/01/96 C6G9W101 
D i l u t l o n  Factor:  1 

.- - ND 5 .O ug /L SW846 6010A 10/31-11/01/96 C6G9Wl02 
D i l u t i o n  Factor:  1 

~ e s e  ND 10 .O ug/L SW846 6010A 10/31-11/01/96 C6G9W104 
D i l u t i o n  f a c t o r :  1 



-,-le tt... : A 6 J i 6 0 1 0 8 - 0 0 3  
t S-ied ... : 1 0 / 2 3 / 9 6  00 :QO Date Received..: 1 0 / 2 6 / 9 6  

ICEPORTIXG 

L t E R  RESULT LIMIT iM1TS METHOD 
Qtch #. . . : 6 3 0 5 1 0 6  

ND 3 - 0  ug/ L SW846 6510A 
Dilution factor: 1 

-. ND 5 . O  ug/L SW846 6OlOA 
Ditutlon Factor: 1 

.. - .. -.. ND 5 . 0  u g / L  SW846 6 5 l O k  
3ilution factor: ! 

- ..- - -.. m 10.2 '-1g/L SW846 6 5 l O A  
D i l u t ~ o n  factor: 1 

'i ese ND 1 0 . 0  u g / L  SW846 6010A 
O i l u f ~ o n  factor: ? 

Matrix ....... : WATER 

PREFiZATI2N- UORK 
ANAL'iSIS DATE 3RDER t 



.$en-ttr\ 
Client S w l e  ID: GU-3482-102596-JOS-11 

S - l e  t...: A65260108-011 
-anpled...: 10/25/96 00:OO Date Received..: 10/26/96 

l 4 a t ~ i x . . . . . . .  : WATER 

2EPORTIXG PREPARATZ2N - WORK 
RESULT . * FTE?. , A M Y  m1TS METHDD ANALYSIS DATE ORDER r 

at& #...: 6305106 

ND 3.0 W / L  SW846 631OA 30/31-11/01/36 C ~ ~ l O S  
D i l u t l o n  F a c t o r :  1 

. - 
I I :;L?I ND 5 .O u ~ / L  SW846 6010A 10/31-11/01/96 C6GX101 

O l l u t i o n  F a c t o r :  ? 

. - -.. ND 5 -0 ug/L SW846 6010A 10/31-11/01/36 C6GXlC2 
D i l u t i o n  i a c t o r :  

. ..- . -.. m 13.0 u g / ~  sue46 6 5 1 0 ~  10/31-21/01/96 C5GwlC3 
D i l u r t o n  F a c t o r :  1 

i :e~e 24 -9  10.0 ug/L SV846 601- 10/31-11/01/96 C6GA5104 
D i l u t i o n  F a c t o r :  ! 



QUALITY CONTROL SECI'XON 



.\lTI'l< a*. 

Client S-le ID: GY-3482-102496-JOS-09 

S w l e  #...: A6J260108-009  
C w l e d  ... : 1 0 / 2 4 / 9 6  00:OO Date Received..: 1 0 / 2 6 / 9 6  

Matrix. . . . . . . : WATER 

REPORTIXG PREPAXATZZN - WORK 
Y I T Z R  PESULT LIMIT *VNITS =OD ANALYSIS 3ATE ORDER f 

at& #.. . : 6305106 

ND 3 . O  u ~ / L  SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6GA3105 
D i l u t l o n  f a c t o r :  1 

. - 
~-1m ND 5.0 ug/L SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6GA3101 

D i l u t i o n  f a c t o r :  ' 

. - - -.. ND 5 . O  ug/ L SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6GA3102 
D i l u t ~ o n  f a c t o r :  ' 

- ..- . -.. \TD 10 .0  ug/L SW846 6510: 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6GA3103 
3 i l u t l o n  F a c t o r :  ! 

i e s e  4520 10.0 ug/L -846 6010A 10/31-11/01/96 C6-104 
D i l u t i o n  f a c t o r :  ! 



. 'LV'lC L'. 

Client S q l e  ID: GV-3482-102596-JOS-10 

lpie #...: ~ 6 ~ 2 6 0 1 0 8 - 0 1 0  
-led ... : 1 0 / 2 5 / 9 6  00:OO Date ReceivEd..: 1 0 / 2 6 / 9 6  

REPORT1 NG 2REPhXATXCN- XORK 

X Z  RESULT LIMIT UNITS m T E C D  ANALYSZS DATE ORDER f 

itch #. ..: 6305106  

ND ? . O  u g / L  SW846 6 0 1 0 A  1 0 / 3 1 - i 1 / 0 1 / 9 6  C6GA4105 
D i l u t ~ o n  F a c t o r :  1 

ND 5 . 0  u g /  L SW846 651OA 1 0 / 3 1 - i 1 / 0 1 / 9 6  C6GA4i01  
D i l u t l o n  F a c t o r :  1 

ND 5 . O  u g / L  SW846 6 0 1 0 A  1 0 / 3 1 - 2 1 / 0 1 / 9 6  C 6 W 4 1 0 2  
D i l u t i o n  F a c t o r :  1 

!TI 1 0 . 0  ' q / L  SW846 6 5 1 0 A  1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6GA3103 
D i l u t i o n  F a c t o r :  ! 

2490 1 0 . 0  ug/L SY846 601024 10/31-11/01/96 C6GAI104 
D i l u t i o n  F a c t o r :  1 



-S-le i t . . . :  A6J260108-007 I 

e S w i e d  ... : i0/24/96 00:OO Date Received,.: 10/26/96 

REPORTISG PREPAXXTZ CN - WORK 
N T E K  i€ESULT LIMIT UNITS METHOD ANALiSIS DATE OROER 2 

I 8atch # .  . . ; 6305106 
ND 3 .O ug/L SW846 6010A 10/31-11/01/96 CGGFULSS 

D i l u t i o n  Fac to r :  1 

-. . . . . - - 2 .-ZI ND 5 .O ug/L SW846 6010A 10/31-1:/01/96 C6GAlL01 
D i l u t i o n  F a c t o r :  ! 

z LT. ND 5 . O  Ug/ SW846 6010A 10/31-ii/01/96 CGGAiL32 
D i l u t i o n  F a c t o r :  ' 

. . ..- . .--.. ND 50.0 ug/L SW846 6010A 10/3i-11/01/96 CGGAllC3 
D i l u t t o n  F a c t o r :  ! 

.c zmse 19 1 10.0 ug/L SY846 601- 10/31-11/01/96 CCGAll04 
D i l u t i o n  F a c t o r :  ! 



h . P l l  L 3  

Client Sample ID: GY-3482-102496-SOS-08 

mle %...: A6J260108-008 
-led ... : 10/24/96 00:OO Date Received..: 10/26/96 

E R  RESULT LIMIT V M T E  =OD ANALYSIS DATE CRDER '! 
at& #. ..: 6305106 

ND 3 .O ugl L SW846 601OA 10/31-11/01/96 C6GAZ10S 
D i l u t i o n  Factor:  1 

2 ND 5 -0 ug/L SW846 601OA 10/31-12/01/96 C6GAZIC1 
D i l u t i o n  Factor:  ! 

... -.. ND 5 .O ug/L SW846 6010A 10/31-11/01/96 C 6 W 1 0 2  
D i l u t i o n  f a c t o r :  1 

.'AT ?iD 10.0 Ug/L SW846 6010X iO/31-11/01/96 C6GA2103 
D i l u t i o n  Factor:  1 

lese ND 10.0 ug/L SW846 6010A 10/31-ii/O1/96 C6GA2104 
D i l u t i o n  Factor:  1 



.h-rw t- 
Clienr S-fe ID: GW-3482-102396-JOS-05 

anqple f . . . :  A65260108-005 
$-led ... : 10/23/96 00:OO Date Received..: 10/26/96 

mtsix.......: WATER 

REP0RTZ:;Ci PREPAZATZZX - XORK 
ETEE P32Sci.T LIMIT UNITS ?fmECD m T E : S  3ATE ORDER * 
! .tch t.. . : 6305106 

ND 2 -0 ug/L SW846 6010X 10/31-i1/01/96 C6G9XlO5 
Dilution Factor: 1 

-2.~~3 ND 5 - 0  ug/ L SW846 6310A i0/31-1i/01/96 C6G9X101 
Dilutlon Factor: 

. . . .  . M) 5.0 u ~ / L  SW846 6010A 10/31-11/01/96 C6G9XlCZ 
Dilution factor: ' 

. .- . -.. !I'D 13.6 u ~ / L  SW846 6010A 10/31-11:01/96 C6G9XlC3 
D~ l u t i o n  factor: ' 

L zse 1930 10.0 ug/L SW846 6010A 10/31-11/01/96 C6GSXl04 
D ~ l u t ~ o n  factor: ! 



Encironmrtrmr 

p l e  #...; A 6 5 2 6 0 1 0 8 - 0 0 6  
-led ... : 1 0 / 2 4 / 9 6  00:OO D a t e  Receioed..: 1 0 / 2 6 / 9 6  

YE?. RESULT LIMIT UNITS 
itch #.  . . : 6305106 

ND 2 .O W / L  
Dilution Factor: 1 

:urn ND 5 . 0  ug/L 
Dtl u t ~ o n  factor: ' 

n ND 5 . 0  ug/L 
Dllutlon Factor: ! 

. LT 3D 13.0 ug/ L 
0 1  L u t ~ o n  Factor: ! 

mse 6 82 10.0 ug/L 
Dilutlon Factor: ? 

?RE?AR&TZZN- XORK 
METKOD ANALYSIS BATE ORDER tt 



Em rrortnrcvtcrr 

QUALITY CONTROL ELEiMEhTS OF SW-846 METHODS (cont%%a) 

The hned volatlle and samvolaule compounds may be present in conocnuauons up to 5 times the 
rcpomng h u .  The lined metals may k prrsnt  in conantxauons up to 2 rimes the rcporung h u t  or 
must be t w c n ~  fold less than the results of the tnmnmarrai samples. Failure to meet these Method 
Blanlr c n m a  req.rurrs the rcprcparauon and reanalysis or' all sampits in the QC batch. 

MATRIX SPIKE/MATRIX SPME DUPLICATE 
A M a w  S p k  and a M a w  Splkc Duplrcarc arc a pau of env~ronmcntal samples to wiuch known 
conanuauons 0i  a full or parwi set of =get arc added. The MS/MSD results are deurrmntd in 
the same manner as the results of the envuonmcntal sample used to pnparr the MSIMSD. The anaiyte 
rearvtncs and the relative percent differences IReDs) of the m n e s  arc calculated and used to tvaluatt 
the effect of the sample maw on the analyucal renrlu. When these values fail to mat acceptance 
c n u n a  the data is m e w e d  to deumme the cause. if in the analyst's judgmenr sample m a w  effects an 
~ncbcated and the LCS or LCSD is w i h  acccpziurcc c r a m  no common amon IS performed 
Othenvlsc. the MSMSD and the enwonmental sample used to prcparr them an reprepared and 
rcanaivzcd. 

For c e m  methods. a Mavlx SpiWSample Duphcau (MSIDZn mav be rndudcd in the QC batch in 
place of the MS/MSD. The MS/DU is tvaiuami m the same manner as the MSIMSD. For the parameters 
(i.e. pH igmtabdity) where i t  IS not possible to prepare a s p h d  sample. a Sample Duplicate may be 
included m the QC batch. 

SURROGATE COMPOUNDS 
In adr&uon to these batch-related QC in&caton. all orgaxuc environmental and QC sample arc spiked 
wth surrogate compounds. Surrogates are orgamc chcmcais that behave slrmlarly to h e  analytes of 
nurest and that arc rarely present in the envlronmtnt. Surrogate m n c s  arc used to momtor the 

indrvlduai perfonrrancc of a sample m the analyucal syncm. 

The acceptance criteria do not apply to samples that arc diluted. If the dilution IS more than 5X tht 
rccovencs wll  be reported as &luted out. All other surrugatc recoveries wll  be rcponcd. If the LCS. 
LCSD. or the Method Blank sumgates fail to mat recovery cntma (except for ddutions,. the e n m  
batch of sampics is reprepared and rcanai+. 

If the surrogate recovens are biased high in the LCS. LCSD. or the Method Blank and the assocrated 
sampie(s) arc ND. tht bauh is acceptable. If the surrogate rtcovencs arc outside cntena for 
cnvlronmcntal or MSlMSD samples. the batch may be acaprable based on the analyst's judgment that 
sample mamx cffccu arc in8catc.d. 

The PesuadflCB. PAK TPH and Herbicide analytical mcthods reqwe that one of two surrogau 
compounds mctr acceptance cntena 



Q U A L I n  CONTROL ELESIESTS OF SW-846 XIETHODS I 
Quanrcrn Incorporated conducts a qualm assurance.auaitn control (QiUQCI program deslgnea to 
prrniae scienuiicailv vaild and legllv defenslole dam. Toward thrs e n a  smerai npes o i  quaiin. control 
lnrhmtors are lncorponted lnto the QNQC program. These ~ndmto r s  are tnuoduced Into the s m p i e  
tesung process to provide a mccnvllsm ior the assessment o i  the m g c i  data. 

QC BATCH 
Enwonrnentai sampies are &en through the tesung process In groups called QUhLIII7' CONTROL 
BATCHES (QC batches). .a QC batch contarns up to nventy environmental and field QC sampies of a 
slmdar mmx [water. soil) that are pronsseo mrng the same reagents and standards. Quantcrn reqrum 
that a c n  enwronmental sample be associated w d ~  a QC batcn. 

Several qualiry conuol samples arc Included rn each QC batch m d  are processed ~denucdly to the m t n q  
envlronment;ll samples. These (2C samples inciude 3 hiFIHOD BLANK filB), 3 LABORATORY 
COMROL S;LMPLE (LCSI ana. where appropriate. a MATRLY SPIKE;>?clATRLY SPIKE DUPLICATE 
!MSfiISDI par  or 3 MATRLY S P ~ S . Q I P L E  3L'PLICXTE :31S/DL? pax. If there :s muI?icicnr 
samme to periorm an StSMSD or an XISIDC. ihen a L.lcBOFATORY CONTROL S.AMPLE 
DUPL!C;\E M S D )  IS lnciuded In the QC batcn. 

LhBORATORY CONTROL SAMPLE 
The Lsboratory Conuoi Sample 1s a QC sampie that 1s c-red by adding known concenuauons of a full 
or panral set of target analyxs to a mamx s~rmlar to that of the enwonmental sampies In the QC batch. 
The LCS anaigc recovery results arc used to momtor the Ylalyucal process and provide ewdence rhat the 
labora to~  1s perionrung rhe method ;tittun acceptable guaelines. Failure to m e t  the established 
recoven -mdelincs reqrures the repreparauon and rtvlaiys~s of all sampies In the QC batch. The only 
excepuon 1s that If the LCS retovenes are -biased htgh and the ~ s o c i a t c d  sampie 1s b D  for the 
parametert s )  of interest. the batch IS acceptable. 

At umes. a Labontory Conuoi Sampic Duplicate (LCSDI IS also included in rhc QC batch. .h LCSD is a 
QC sampie that IS crated a d  handled ~denucally to the LCS. . N ? t e  recovery data riom the LCSD is 
assessea In the same wav as that oi the LCS. The LCSD rezovenes. together ~xti the LCS recovencs. arc 
usea to aetcrnunc h e  reproaucl idi~ Ipreclslon) of tfie anailucai system. 3ref1slon data are expressed as 
relauve percent drflerences tRPDs). Failure of the RPDs to fall tr-rrfun h e  laboraton.-genentcd 
acceptance wnaows reqwres the reprcparauon and runaiysts o i  all sampies In rhc QC batch. The oniv 
exccpuon 1s ~t If h e  MSMSD RPDs are wtlun acceptance cntena. the batch IS acceptable. 

METHOD BLANK 
The Method Blank IS a QC sampie conslsung of all the reapnts used In anal?zng the enwonmental 
samples conrnned In the QC batch. Method Blank results are used to dettnnrne d interference or 
contanunauon In rhe anal>~ical ?stem could lead to the reporung of false posluve dam or elevated analne 
concenuauons. .All target d y e s  must be below the reporung l~rmts rRLl or the associated wnpIe(s) 
must be ND except ior the common laboraton. c o n m n a n t s  rn&c;lted below 

Volatile (GC o r  GCMS) Semivnlatiie (GCfiISI - .Metals 

Meth?.lene chlonde 
Acetone 
?-Butanone 

Phthalate Esters COPPC~ 
iron 
Zinc 
Lcad' 

*;or o n a i ~ e s  run on TJ.4 Troce I'CP or GEL4 oniv 



ent L a t  #. . . : A65260108 Matrix......... : WATER 

PERCENT ZCC','ERY ?REPARATI23 - 
XETEF. RECOVERY LIMITS METHOD ANALYSIS 3ATE XORK C 3 9 E R  tt 

>t-Saq~let: A 6 5 3 1 0 0 0 0 - i 0 6  P r t p  Sate #. . . : 6305106 

105  ( 8 0  - 1 2 0 )  
D i l u t i o n  f a c t o r :  ! 

( 8 0  - 520)  
D i l u t ~ o n  F a c t o r :  ' 

( 80  - 120)  
3 i l u t 1 o n  f a c t o r :  ! 

3 8 ( 8 0  - 1201 
D i l u t ~ o n  Fac to r :  ' 

106  ( 8 0  - 120 )  
D i t u t i o n  Fac to r :  

, v arr ncrtonnm belorc rolupmg lo avou rOUIP-oII c r m n  UI c~lcuuloo ruulU. 



4. .  .: A 6 5 2 6 0 1 0 8  maerix-........: WATER 

REPORTING PREPARATZ EN - WORK 
X RESULT LIMIT UNITS METEOD ANALYSIS DATE ORDER ft 
;ample It: A 6 3 3 1 0 0 0 0 - 1 0 6  P h p  Bdt- #...: 6 3 0 5 1 0 6  

ND 3 .o 
D i l u t i o n  factor :  1 

5 .o 
O i l u t i o n  Factor: 1 

5 . 0  
D i l u t r o n  Factor:  1 

n ND 1 0 . 0  
D ~ L u t ~ o n  factor :  ' 

se ND 10 .6  
D ~ l u t i o n  Factor: ' 



: I a t  8 . .  .: A63260108 m* ......... : WATER 
s-led ... : 10/23/96 00:OO Date Received..; 10/26/96 

PERCENT XECOVERY RPD PREPARATICN- WORK 
X E E R  ZECC'IERY LIMITS - RPD X M I T E  .-OD ANALYSZS 3 X T E  3iLDER tr 
at-S-le #: A65260108-002 P w  Batch #. . . I  6305106 

102 (80 - 120) SW846 6010A 10/31-21/01/96 C6G9TlOF 
101 (80 - 120) 1.7 (0-20) 3W846 6010A 50/31-11/01/96 C6G9TlOG 

D i l u t l o n  f ac to r :  ! 

. - 
I , :.-?I 10 0 (80 - 120) SW846 6010A 10/31-11/01/96 C6G9T102 

9 8 (80 - 120) 1.4 (0-20) 3W846 6010A 10/31-11/01/96 C6G9T103 
D i l u t r o n  fac to r :  ! 

. . .... - -.. 1'3 (80 - 120) SW846 6010A 10/31-1,/01/96 C6G9T105 
104 $80 - 120) ' .  9 2-20] 5W846 6010A 10/3i-11/01/96 CiiG9T106 

D l l u t i o n  Factor: ' 

. .- . -.. 104 (80 - 120) SW846 631CA 10/3i-lli01/?6 C6G9T108 
102 (80 - 120) 1.4 (0-20) SW846 6510A 10/31-11/01/96 C6G9T109 

D i l u t i o n  Factor: ? 

e L O O  (80 - 120) SW846 6010A 10/31-11/01/96 C6GSTlOC 
9 9 (80 - 120) 0.67 (0-20) W 8 4 6  6010A 10/31-11/01/96 C6G9T10D 

D i l u r l o n  Factor:  : 

Z S) : 
won-  arc rrrrrrmnru Rrrorr rounamx w a v o 0  r o w - o l i  r n o n  m c a u u u ~  ruuru. 



-. --- 

REMARKS 
SAMPLE 

TYPE ---- 
SEo' I DATE 140. TIME 

. ---- 
SAMPLE NUMBER 

. - - - 

- .. - / 5 j -  a,? L ' L ~  L ~ L  ---- - .- -. --  

~ u - ~ f i ~  L--- -/J*?$, -< --- - .. s r ~  - - J -- '4 

TOTAL NUMBER OF CONTAINERS 

- ~ 

BY: I MJE: D -. 
ECUJQUISHED BY: CEIVEO BY: D - --- 
ELlNOUlSHEO BY: 

TIME: 1 TIME: 

AIR BILL NUMBER: 



NOV ? 1 1996 

ANALYTICAL REPORT 

Joanne Srarlhitz 

Conestoga-Rovers h Assoc.,Ltd. 



CASE NARRATIVE 

The following repon contains the analytical results for two water sampies submitted to 
Quanterra-Nonh Canton bv Conesto_na-Rovers & Associates. Inc. born the Cedartown Municipal 
LandfiIi Site. project number 2482. The sampies were received October 30. 1996, according to 
documented sample acceptance procedures. 

Quanterra utiiizes oniv USEP.4 approved methods in all anaiytical work. ?he sampies presented 
in ths repon were anaivzed for the parameters iisted on the i~llowing page in accordance with the 

.methods indicated. Resuits were provided by facsimiie transmission to Joanne Staubitz on 
November 12. 1996. 

The results included in this repon have been reviewed for comphnce with the laboratory QNQC 
plan. .All data have been founci to be compiiant with laboratory protocol. 



Induct:-~ely Ccupied Plasma iIC?) Metais SW846 6SlOA 
Trace 1sduct:veiy Ccupiea Plasma (IC?) Xetais SW846 6510A 

References : 

SWB46 "Test Yetcccs f = r  EYaiuatrzg Solid Waste, Fhvsrcsi/Chemrcal 
Methc=s", :%=a Editrcn, :loveme= 1 9 8 6  and rzs c~aaces. 





Client S m l e  ID: GU-3482-102896-JOS-12 

a t - S a n p l e  8 . .  . : A63300121-001 
L :e S a q l e d  ... : 10/28/96 00:OO Date Received..: 10/30/96 

mtrix.. . . . . . : WATER 

ND 3 .O ug/ L SW846 0'310A 21/05-11:06/96 C6HWFlOS 
D i l u t ~ o n  Fac to r :  1 

. . 
i e q ~  ,:.a XD 5.0 ug/L SW846 6S10A 11/05-11/96/96 C6HWFlCL 

D i l u t ~ o n  Fac to r :  ! 

l a r d u r n  16 -2 10.0 ug/L SW846 6010A 11/05-11/06/96 C-03 
31 l u t 1 o n  Fac to r :  ! 

4 zganese 296 10.0 ug/L WE46 6010A 11/05-11/06/96 C68YP104 
Dilution Fac to r :  ! 



wuanferra 
--RovgRs & ASSOC.,LTD, 

c 
Gnin~r~mmca~ 
vn n c- 

Client Sanple m: ~~-3482-10~896-~0~-01 

IO~IA~. -tale 

-saq~le #...: A65300121 -002  Matrix....... : WATEZ 

e S w l e d  ... : 1 0 / 2 8 / 9 6  00:OO Date Received..: L 0 / 3 0 / 9 6  

REP0RTX:fG 2REPARATZCX - WORK 

AX?ZTKR RESULT LIMIT UNITS KEZXOD ANALYSIS DATE ORDER O 

p Mtch Q...: 6309255 

200 ug/  L SW846 6010A 1 1 / 0 5 - 1 1 / 0 6 / 9 6  C6HWKlC2 
D i l u t i o n  Factor:  1 

3 - 0  u g / L  SW846 6010A 1 1 / 0 5 - i 1 / 0 6 / 9 6  C6HWK131 
D i l u t ~ o n  Factor:  1 

1 0 . 0  u g / L  SW846 6310A 1 1 / 0 5 - 1 i / 0 6 / 9 6  C6HWK103 
3 i l u t i o n  Factor:  

5 . O  q/ L SW846 63103, 11/05-12/06/96 C6HWK10; 
D i l u c ~ o n  fac tor :  1 

40 . O  ug/  L  SW846 6010A >1 /0 f -11 ;06 /96  C6HWK105 
D i l u t i o n  Factor:  1 

20.0 W/L S1846 601- 11 /05 -11 /06 /96  C-06 
D i l u t i o n  Factor:  ? 



QUALITY CONTROL SECTION 



Entin?rrrnnrr~l 

QUALITY CONTROL ELEMENTS OF SW-846 METHODS'""'" 

Quanurra lnmrporattd conducts a qualm' assurancuoua&ry convol (QAIQC) program designed to 
provl& scient,ficzllv vahd and legally defensible data To& ths end. several types of quahty conuol 
dcators are incorporared into the QAlQC p r o m .  These rndrcaton arc introduced into the sample 
t a g  proccst to p m &  a maharusm ior the assessment o i  the anaipcai data 

OC BATCH 
Enwronmcnral samolcs are taken through the tcnrng prucess rn m u o s  called QUALITY CONTROL - .  
BATCHES (QC bat&,. A QC batch &mns up t i  &ary enwonmental and field QC sampics of a 

Scvcrai qualrcy oonuol samples an lncludcd in each QC batch and arc processed identically to the twenty 
env~ronmcntal samples. k QC samples rndude a -OD BLANK ME). a LABORATORY 
CONTROL SAMPLE &CSI and. where appmpnau. a MATRIX SPMUUATRIX SPIKE DUPLICATE 
(MShfSD) pau or a MATRIX SPIKEISAMPLE DUPLICATE IMSIDU) pau. If there IS ~ d c i e n t  
sampie to perform an MS/MSD or an MS/DU. then a LMORATORY CONlROL SAMPLE 
DUPLICATE CCSDI is included rn the QC batch. 

LABORATORY CONTROL S.4MPLE 
The Laboratory Conml  Sample is a QC sample that is crtated by adding known conccntrauons of a full 
or pamal set of target analytcs to a m a m  SI& to that of the enwmnmtntal samples rn the QC b h .  
The LCS analyte m r y  results ax used to momtor the analyucal procas and provide cvldcna that the 
laborator?: is. puforrmng the method wvhm acceptable gudtlines. Failure to meet the established 
recovery gudelines rrquuts the repqaxauon and reanalysis of all samples in the QC batch. The oniy 
exapuon is that If the LCS r m n e s  an biased high and the assoaatcd sample IS ND for the 
panmetens) of intcrrsr the batch is acceptable. 

At umes. a Laboratory Control Sample Dupircate tLCSD) is also tncluded in the QC batch. An LCSD is a 
QC sample that 1s crcatcd and handled idenucaily to the LCS. h a l y r e  recovery data from the LCSD is 
asscsscd in the same way as that of the LCS. The LCSD rtcovenes. together w t h  the LCS rtcovenes. an 
used to actenrune the rcproducib~lir?. cpralslonr of the anaiyucai ?stem. Prcflsion data arc e.xprrsscd as 
relauve peram Mefences (RPDsL Failure o i  the WDs to fall w~ttun the laboratory-generated 
acceptance wndows rcquues the repqaxauon and runalvsrs of all samples in the QC batch. The only 
exccpuon IS that d the MS/MSD RPDs arc w ~ h n  acceptance cn t ena  the batch is acceptable. 

METHOD BLANK 
The Method Blaak IS a QC sample consisung of all the rtagents used in analyzing the envlronmtntal 
samples confatoed in the QC batch. Method Blank rmrlu arc used to d e u m n e  If interference or 
contarmkuon rn the analykd system codd Itad to the reparung of false posruve data or cl tvatd anaiyte 
conccnuauons. All target analytes must be below the rcporung lrmits (RLI or the assacrated sample(s) 
must be ND exapt  for the common laboratory c o n m n a n r s  indrcated below. 

Volatile ICC o r  GC/MS) Semivolatile fGCR+TS) - Metals 

Methylene chloride 
Acetone 
2-Butanone 

.for anu~vses m n  on TJA Trace iCP or GFU on& 



QUALIT\' CONTROL ELEMEKTS OF SW-846 METHODS (continued) 

The listed volaulc and sermvoiaule compounds ma?. oe present in concentnuons up to 5 umes the 
rcporung Iimts. The hsted mtrais m y  be present in concenuauons up to 2 umes the rcporung l im t  or 
must De nvenv fold less man the results of the cnvmonmcntai samples. Failure to mccr these Method 
Blank cnrena rcqwrcs the reprepmuon and runaivsis o i  all sampies in the QC batch. 

MATRIX SPIKEfiIATRN SPIKE DUPLICATE 
A Matns jplite ma a Mams dpuc  Duplicate are 3 pa r  o i  enwonmend  samples to whrch known 
concenuauons of a full or p m a l  set o i  target a n a i ~ e s  are added. Thc MS/MSD renuts arc a e t e m n t d  In 
the same manner Y the resuts of rhe enmonmenral sampic used to prepare the MS/MSD. The anaiye 
rccovencs and the relauve Fmtn t  Merences tRPDs) oithe recovcnes arc calculated and used to evaluate 
thc e8ea  o i  the sample m a w  on the analwcal remits. \then these values iaii to m e t  acceptance 
cntena. the data is r n ~ e w t d  to d e t e m e  the muse. if in the maivst's judgment sample marnx erfens are 
~n&catea and the LCS or LCSD IS w h t n  acceptance fn tcna  no comcuon acuon 1s periormed. 
Othenv~se. the LfS/MSD ma the cn\rlronmend sampie used to prepare h e m  art  reprepared and 
rcmwzed. 

For c e m n  methods. 3 hiatns SpkicuSmpie Duplicate rhiSlDtn rnav be inciuded In the QC batch in 
place o i  the MSfilSD. Th t  SISIDU 1s evaiuated In the same manner as the MS/MSD. For the pmmerers 
(1.e. pti. ~gmtab~ilcy wnere 1t 1s not posslole to prepare 3 sp~ked urnpie. 3 Sampie D u p l ~ a t e  may be 
mcluded In the QC batcn. 

SURROGATE COMPOC'SDS 
In adrimon to these batch-related QC in&caton. all o r w c  envlronmenral and QC sampie are spliced 
w t h  surrogate compounds. Surroeates are orgamc chemcals that behave slmlarly to the Ylalyes of 
merest and that are rarely present In the ent?ronment. Surroeate recovenes are used to morutor the 
in&viduai performance oi a sampie in the anal)tical system. 

The acceptance fntena do nor appiy to samples that are &luted. Lf the dlution IS more than jX. the 
recovenes \n i l  be rcponea as diluted out. .XI1 other surrogate recovenes wil l  be reported. !f the LCS. 
LCSD, or the >lethod Blank surrogates iail to meet recovery cntena lesctpt ior dr luuons~ the enure 
batch oi samples IS reprepxea ma r emyzed .  

If the surrogare rccovenes are biased h g h  In rhe LCS. LCSD. or the hlethod B l v l k  and the associated 
sampiecs) arc ND. the batch 1s acceptable. X the surrogate recovenes are outs~de cntena for 
enwronrnenral or .MS&lSD sampies. the batch may be acceptable bas& on the anaivst's j~d!pICnt that 
sampie mamx eCe'efts YC ~ndcated. 

The Pesuc~dc'PCB. P.4H. 'IPH and Herbicide Ylalyical methods reqlure that one of two surrogate 
compounds meet acccpmce cntcna. 



A6J30012i mtrix.........: WATER 

PERCENT RECOVERY PREPAKATICN- 
XCOVERY Z M I T S  M O D  ANALYSIS 3ATE XORK ORDER t 
X6K040000-255 Prep Batch t. ..: 6309255 

9 8 (80 - i2O) SW846 6010A 11/05-1;/06/96 CSLT11OF 
Dilution factor: 1 

9 9 (80 - 120) SW846 6010A 11/05-11/06/96 CGLTLLOG 
Dilutlon Factor: 1 

9 9 (80 - 120) SW846 6310A 11/05-11;06/96 CSLTllZN 
3ilur1on Factor: ! 

9 5 (80 - 120) 5x846 6010A 11/05-i1/06/96 C5LT1123 
Dilution Factor: 1 

9 6 (80 - 120) SW846 6010A 11/05-11/06/96 C6LTll2U 
Dilutlon Factor: 1 

9 6 (80 - 120) SW846 601OA 11/05-11/06/96 C6LTllZV 
Dilut~on Factor: 1 

94 (80 - 120) SW846 6010A 11/05-11/06/96 C6LTLl31 
Dilutlon Factor: ! 

9 4 (80 - 1201 SW846 6010A 11/05-i1/06/96 C6LT1133 
Ditution factor: 1 

9 2 ( 8 0  - i20) SWB46 6010A i1/05-11/06/96 CGLTlL36 
Dilution factor: 1 



Zient  ht #.,.; A6J300121 mtrix ......... : WATER 

REPORTIXG PRSPARATION- WORK 
:, - XETEi? RESULT LIMIT UNITE METIIOD -ISIS DATE ORDER tt 
IB L a t - w l e  #: A6K040000-255 Prrp Sat- #. ..: 6309255 

-. ",. . ....-..a ND 200 ug/L SW846 6G10A 11/05-13/06/96 C6LT1117 
Dilution Factor: 1 

ND 3 .O ug/L SW846 6010A 11/05-11/06/96 C6LT1113 
Dilution factor: 1 

3 ~ y i l i ~ n  ND 5.0 ug/L SW846 6010A 11/05-11/06/96 C6LT1119 
Dilution Factor: ! 

- i - LX'Z ?TD S .O ug/ L 37846 6010A 11/05-11/06/96 C5LT1'36 
3ilution Factor: ' 

-I- -r-. . . -..,,...-a ND 10.0 ug/ L SW846 6310A 11/05-11/06/96 C6LT1137 
Dilutlan Factor: 1 

==per ND 5 .O ug/L SW846 631OA 11/05-12/06/96 C6LY1113 
Dilution Factor: 1 

.wgane s e ND 10.0 ug/L SW846 5010A 11/05-11/06/96 C6LT113V 
Dilution Factor: 1 

hacke l  M) 40.0 ug/L SW846 6010A 11/05-11/06/96 C6LTllOW 
Dilution Factor: 1 

ND 20.0 W / L  S53846 6510A 11/05-ii/06/96 CELT1112 
Dilution Factor: 1 



nt I n t  t . . . :  A6r330012I ........ : WATER 
S-led ... ; 1 0 / 2 6 / 9 6  10:OO Date R e c e i v e d . . :  1 0 / 2 9 / 9 6  

PERCEXT TGCOVERY RPD PREPXZATZS3 - OORK 
AXETZX RECOVERY SIMfTS - RPD LIMITS METHOD ANALYSIS DATE ORDER t 
at-Sanple #: A6J290120 -001  P r r p  Batch e.,.: 6309255 

( 8 0  - 110)  
( 8 0  - 120)  0 . 04  ( 0 - 2 0 )  

D l l u t i o n  f a c t o r :  I 

( 8 0  - 120)  
( 8 0  - L10)  0 . 29  ( 0 - 2 0 )  

D i l u t r o n  f a c t o r :  ! 

180 - 123)  
( 8 0  - 120 )  1 . 3  ( 3 - 2 0 )  

D i l u t i o n  F a c t o r :  ' 

( 8 0  - 120)  
( 8 0  - 110)  2.1 ( 0 - 2 0 )  

D i l u t i o n  F a c t o r :  1 

( 8 0  - 1201 
( 8 0  - 120)  0 .19 ( 0 - 2 0 )  

D i l u t i o n  f a c t o r :  1 

( 8 0  - 120)  
( 8 0  - 120)  0 . 6 7  ( 0 - 2 0 )  

D i l u t i o n  f a c t o r :  ! 

( 8 0  - 110) 
( 8 0  - ,201 0 .46  ( 3 - 2 0 1  

D i l u t i o n  f a c t o r :  ? 

( 8 0  - i 2 0 )  
( 8 0  - 120)  2 .6  10-20)  

D i l u t i o n  F a c t o r :  1 



SEO. 
NO. DATE ( TIYE ( I SAMPLE NUMBER SAMPLE I TYPE 

TOTAL NUMBER RCONTAINERS / ---- 
A DATE : 

-- 
ECEIVEO BY: 
3 - .  TIME: ----- 
ECEIVED BY: 1 DATE: 

IELlNQUlSHEO BY: 

---a 

ELINQUISHED BY: DATE: 



TO: Joanne Toth 

FROM: Ellen StilweU/ev/25 

M E M O  

REFERENCE NO: 3482 

DATE. November 33,1996 

RE: Data Quality Assurance Evaluation 
Quarterlv Groundwater and Surface Water Sampling 
cedarto- Municipal Landfill Site 
Cedartown, Georgia 

1.0 OVERVIEW 

Twelve groundwater samples and one surface water sample were collected from 
the Cedartown Municipal Landfill Site (Site) in Cedartown, Georgia on 
October 23, October 24, October 25 and October 28,1996. The groundwater 
samples were submitted for the analysis of beryllium, cadmium, chromium, 
manganese and lead. The surface water sampie was submitted for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. 

This memo presents an analvtical assessment and validation of results received 
in two reports (Nos. 116J60108 and A6J300121) obtained from Quanterra. Inc. 
(Quanterra) from the analvsis of these water samples. Analvtical results were 
reviewed to determine conformance with the requirements stipulated in the 
Contract Documents, the relevant methods and Quanterra's qualitv control 
criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the United 
States Environmental Protection Agency (USEPA) document entitled, "Test 
Methods for Evaluating Solid Waste, Phvsical/Chernical Methods", SW-846,3rd 
Edition, Final Update IIB, January 1995. The document entitled. "National 
Functional Guidelines ior Inorganic Data Review", (Revised 1994) was used in 
the assessment and validation of the data. 



Evaluation of the data was based on information supplied by finished data 
sheets, blank data, and recoverv data for matrix spike and check sampIes. 

Detads of the data assessment are outlined in the following sections. 

2 0  OUALrrY ASSURANCVOUALITY CONTROL IOAOC) REVIEW 

2.1 SAMPLE HOLDING TIME 

The sample holding time criterion, as specified in the Contract Documents and in 
the applicable method, was used as the basis of the review of sample holding 
times. The sample holding time was determined using the sample collection 
dates noted in the chain-ofcustody document and the sample 
preparation/ analysis dates reported by Quanterra. The sample holding time 

criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample anaivsis date. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications are not necessary on this 
basis. 

2.2 METHOD BLANK ANALYSIS 

Method blank samples are used to determine the effects on analytical results due 
to contamination from laboratory procedures. Target parameters were not 
detected in the blanks analyzed in conjunction with the analvzed samples. Data 
qualifications are not required on the basis of method blank analvses. 

2.3 LABORATORY CHECK SAMPLE (LCS) ANALYSIS 

Laboratory check sarnpIes are analyzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis period. 
All LCS recoveries fell within the laboratory-established controi limits of 80 to 
120 percent. Data qualifications are not required on this basis. 



2.4 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS 

Matrix spike (MS/MSD) analyses provide insight into sample matrix effects on 

digestion and/or measurement methodology. 

Reported MS/MSD recoveries for metal analyses fell within 

laboratory-established control limits of 80 to 120 percent, indicating acceptable 

method accuracy. Recoveries for chloride and sulfate fell within 

laboratory-established control limits of 90 to 110 percent with two exceptions. 

MSD recoveries for chloride fell slightly below the control limits (89%). As these 

data alone do not give a complete indication of overall accuracy and precision, 

and all other QC data is acceptable, data qualifications are deemed unnecessarv 

on this basis. Reported relative percent difference values (RPDs) between MS 
and MSD results fell below the laboratory-established maximum of 20, indicating 

acceptable method precision. Therefore, data qualifications are not required on 

this basis. 

.\ 
2.5 RINSE BLANK ANALYSIS 

Rinse blank analyses are used to determine the efficiency of field 

decontamination procedures conducted during this sampling e\.ent. One rinse 
blank sample (GW-3482-091097-JOS-09) was collected and submitted for the 

analyses. 

Target compounds were not detected in the rinse blank with the exception of the 

parameters sodium, zinc, chloride and sulfate. Since the results of these 

parameters for certain samples were less than five times the rinsate blank result, 

these detected results should be qualified as estimated (J). Required 

qualifications are listed in Table 1. 

2.6 FIELD DUPLICATE ANALYSIS 

~--/ 

Field duplicate samples are used as an indication of field and analytical 

reproducibility. Field duplicate results are compared and assessed based on the 



3.0 CONCLUSION 

The data provided by Quantena demonstrated 100 percent completeness and are 
acceptable for use without qualification, based on the QA/QC criteria. 



ANALYTICAL REPORT 

Joanne Totb 

Ccmestoga-Rovers & Assoc. , L t d .  



The foliowing repon contains the analytical results for three water sampies submined to 
Quanterra-Nonh Canton by Conestoga-Rovers & Associates. Inc. from the Cedartown Site, 
project number 3482. The samples were received February 19. 1997. according to 
documented sample acceptance procedures. 

Quanterra utilizes only USEPA approved methods and insmmentation in all analytical work. 
The samples presented in this report were analyzed for the parameters listed on the following 
page in accordance with the methods indicated. Results were provided by facsimile 
transmission to Joanne Toth and Neil Pickard on March 3, 1997. .A summary of QC data for 
rhese analyses is included at the rear of the report. 

The resulrs included in this report have been reviewed for compliance tvith the laboratory 
QA/QC pian. All data have been iound to be compliant with laboratory protocol. 

Supplemental QC Information 

L- * 

Manganese is present in the method blank associated with QC batcn 7051 113 at 14.0 ugiL. 
Because this anaiyte is present at a level that is less rhan 5% of the sampie amount. corrective 
action is not required. 



ANALYTICAL METHODS SUMMARY 

A78190119 

Induczi-rely Czu~led Plasma (IC?) Xctals SW846 EOlOA 
Trace 1nducc:-zely Ccupied Plasma cZC21 Xetals SW845 iGlOA 

Ref erenae : 

SW84 6 "Tesc !!etkccs f=r  Evaiuac:zg S o l i 5  waste, ?hysical/Ctemical 
Xethcas", 2 i r &  Edi::cn, Novemker 1986 and i:s updates. 



(SI : 
uwul radu o i  L c  w n p b  Lubd m procacrd on rbc follormg pmgm. 

c u l n o ~  u e  pertormod k f o n  muwacry co mvod m u d 4 f  cwon m clicubl.rad mwu. 



Client Sample ID: GW-3482-021797-UP-11 

at-Sample #...: A7B190119-001 bfatri~.......: WATER 
a '  r Sampled...: 0 2 / 1 7 / 9 7  00:OO Date Received..: 0 2 / 1 9 / 9 7  

REPORTIXG PREPRRATION- WORK 
y?AMETER RZSULT LIMIT UNITS HETHOD ANALYSIS DATE ORDER # 

r-p Batch f...: 7051123 
ead ND 3 . 0  ug/L SW846 6010A 02/20-02/21/97  C8747105 

Dilution Factor: 1 

ery 11 ium ND 5 . 0  ug/L SW846 6010A 02/20-02/21/97  C8747101 
Dilution factor: 1 

~ v m i u m  ND 5 . 0  u g / L  SW846 6010A 02120-02/21/97  C8747102 
Dilution Factor: 1 

! o m ~ u m  XD 1 0 . 0  W / L  SW846 6310A 02 /20 -02 /22 /97  C8747103 
Dilution Fector: 1 

s rganeee 4330 XEB 10.0 W / L  SW846 6010A 02/20-02/21/97 -747104 
Dilution Factor: 1 



corns--ROVgRS & ASSOC. ,zm* 

Client S v l e  ID: CY-3482421797--12 

TWTAL -tala 

Sample #...: A78190119-002 
Sanrpled ... : 02/17/97 00:OO Date Received..: 02/19/97 

REPORTING PREPARATION- WORK 
l4ETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

I Batch #., .: 7051123 
ND 3.0 ug/L SW846 6010A 02/20-02/21/97 C8748105 

D i l u t i o n  Factor:  1 

*Ilium NO 5.0 ug/L SW846 6010A 02/20-02/21/97 C8748101 
D i l u t i o n  Factor:  1 

a i u m  ND 5.0 ug/L SW846 6010A 02/20-02/21/97 C8748102 
D i l u t i o n  Factor:  1 

=miurn  ND 10.0 u g / L  SW846 6010A 02/20-02/21/97 C8748103 
D i l u t i o n  Factor:  1 

qaneae ND MBE 10.0 ug/L SW846 6010A 02/20-02/21/97 C8748104 
D i l u t i o n  Factor: 1 



Client Sample ID: -3482-021897-NP-13 

Lot-Sample C.. . : A7B190119-003 
C te Sampled...: 0 2 / 1 8 / 9 7  G0:OO Date Received..: 9 2 / 1 9 / 9 7  

Utrjll.......: WATER 

REPORTING PREPARATION- WORK 
? MViM!ZTER RESULT LIMIT UNITS .!4ETHOD ANALYSIS DATE ORDER # 

k,ep Batch f . . . :  7051123 
Lead ND 3 . 0  u g / L  SW846 6010A 02 /20 -02 /21 /97  C8749105 

D f l u t i o n  Factor: 1 

Beryllium ND 5 . 0  u g / L  SW846 6010A 02 /20 -02 /21 /97  C8749101 
D i l u t i o n  Factor: 1 

Ldmium ND 5 . 0  u g / L  SW846 6010A 02 /20 -02 /21 /97  C8749102 
D i l u t i o n  Factor: 1 

r rcmlum ND 1 0 . 0  u g / L  SW846 531CA 02 /20 -02 /21 /97  C8749103 
D i l u t i o n  Factor: 1 

1 Lnganeee 4830 L,XBB 10.0 ug/L SU846 6010A 02/20-02/21/97 C8749104 
D i l u t i o n  Factor: 1 



QUALJTY CONTROL SECTION 



QUALITY CONTROL ELE?vENTS OF SW-846 METHODS 

Quantern Incorporated conducts a quahty assurancuquaiity conuol (QA/QC) program designed to provide 
sclenufically valid and legally defensible data Toward thrs end  several types of q d t y  control indicators are 
~n~orporated into the QAtQC p r o p m .  These tndicators m ~nuoduced into the sample tesung process to provide 
a rnechamsm for the assessment of the Ylaivucal data 

QC BATCH 
Enwonmental samples are taken through the tesung process rn goups d e d  QUALrrY CONTROL BATCHES 
(QC batches,. .I QC batch contams up to twenty enwronrnenral and field QC samples o i  a slrmlar m a w  (water. 
sol11 that are processed using the same reagents and standards. Quantem requrres that each envlronmenral sample 
be assoaated wth a QC batch. 

Several qual.~ty conuol samples are included in each QC batch and are processed identically to the nventy 
environmental samples. Thest QC samples include a .METHOD BLANK (ME). a LABORATORY CONTROL 
SAMPLE I'LCS) and. when appropnate. a .MATUX SPMUMATRIX SPIKE DUPLICATE (MS/MSD) pair or a 
.MATRIX S P I K U S M L E  DUPLICATE fMS/DUI pax. If there IS r-cient sample to perform an MSMSD or 
an MS/DU. then a LABORATORY CONTROL S.&iLE DLTLICATE ILCSD) is included in the QC batch. 

LABORATORY CONTROL S.%MPLE 
The hboratory Control Sampie IS a QC sample that IS created by adding known concenuauons of a full or panial 
set of target analytes to a ma- sirmlar to that of the enwonmental samples in the QC batch. The LCS anaiyte 
recovery rrmlts are used to monitor the analytical p m s  and provlde Maence that the h b 0 r a t 0 ~  is perfonrung 
the method within acceptable gudelines. Failure to meet the csmblishd recovery gudelines r q u i m  the 
rqreparauon and revlalysis of all samples in the QC batch. The onlv excepuon is that d the LCS ttcoveria are 
biased hgh and the associated sample is ND for the parameter(s) of intertst the batch is acceptable. 

At tunes. 3 hbCi r a t0~  Control Sample Dupliate (LCSD) is also included in the QC batch. .Ln LCSD is a QC 
sample that is created and handled idenucally to the LCS. . ha lve  recovery data from the LCSD is assessed in the 
same wav as that of the LCS. The LCSD recovenes. together w t h  the LCS recovenes. are used to determine the 
reproduclbiiit): (precision1 of the Ylalgical qnem. Prctls~on data are expressed xi relative percent Merences 
(RPDs). Failure of the RPDs to fall u d u n  the laboraton.-senenred acceptance nlndows requrres the repreparation 
and reanalysis of all samples rn the QC batch. The only excepuon IS that If the MSIMSD RPDs are w 1 r . b  
acceptance cnteria the batch is accepuble. 

.METHOD BLANK 
The Method Blank is a QC sample consining of all the reagents used in analging the environmental samples 
conrained in the QC batch. Method Blank results are used to deterinme if interference or contamination in the 
analytical system could lead to the reporung of false posrtive data or elevated analyte concenuauons. .All target 
analytes must be below the reporting limits tRL) or the associated sample(s) must be ND except for the common 
laboratory contaminants mdicated below. 

Volatile (GC or GCf i fS )  Semivolatile (GC,?IS) - .Metals 

.Methylene chloride 
Acetone 
2-Butanone 

Phthalate Esters 

-for anaiyses run on iJ.4 Troce iC? or GEL4 oniy 

Copper 
Iron 
Zinc 
Lead' 

The lined volaule and semivolatile compounds may be present In concenmuons up to 5 times the reporring limits. 
The listed metals may be present in concenuauons up to 2 umes the reporung limit or must be nventy fold less 
than the remits of the enwronmenral samples. Failure to meet these hlethod Blank cntena requucs the 
repreparmon and reanaiysis o i  all sampies rn b e  QC batch. 



MATRIX SPIKEfiIATRM SPIKE DUPLICATE 
A M a w  Spdce and a UavLx Spdce Duplicare an a pau of environmental samples to wbrch known concenuauons 
of a full or panial set of target analytes arc added The MSMSD results are determined in the same manner as the 
results of the environmental sample used to prepare the MS/MSD. t h e  anaipe recovenes and the relauve percent 
Mercnces rRPDs) of the recovenes are calculated and used to evaluate the effect o i  the sample marrix on the 
anaiqcal results. When these values fail to meet acccprance criteria the data is reviewed to de temne the cause. 
ff in the analyst's judgment sample mauix effects are indicated and the LCS or LCSD is w h  acceptan= 
cntena no c o r m o n  action is performed Othenvtse. the MS/MSD and the environmental sample used to prepare 
them are reprepared and runalyzed. 

For c e m  methods. a ,Matn.x Sp~ktlSample Duplicate tMS/DU) may be included in the QC batch in place of the 
MSNSD. The MS/DU is evaluated in the same manner as the MSNSD. For the parameters ci.e. p H  igmtability) 
where it is not possible to prepare a splked sample. 3 Sample Duplicate may be induded in the QC batch. 

SURROGATE COMPOUNDS 
In acidiuon to these batch-related QC in&caton. all organic environmental and QC sample are rprktd wrh 
smogate compounds. Surrogates are orgamc chemcals that behave slrmlarly to the analytes of interen and thar 
are rarely present m the environment. Surrogate recoveries are used to morutor rhe individual perionnance of a 
sample in the analytical system. 

The accepunce criteria do not apply to samples that arc diluted. If the ddution is more than 5X the recoveries will 
be reponed as d~luted out W other sumgate recoveries will be reponed. If the LCS. LCSD, or the Method Blank 
surrogates fail to meet recoveN criteria (except for dilutions). the enure batch of samples is reprepared and 
teanalyzed 

Lt the surrogate recoveries YC biased hgh in the LCS. LCSD. or the Method Blank and the associated sampleW 
are ND. the batch is acceptable. If the surrogate recoveries arc outside criteria for environmental or MS/MSD 
samples. the batch may be acceprable based on the analyst's judgment that sample rnauix effects are indiutcd. 

The PentndeRCB, P A K  TPH and Herb~cide analytical methods require that one of two surrogate compounds 
meet acceptance cntena. 

QUALITY CONTROL ELEMENTS OF SW-846 METHODS (cont) 



lwmL Metals 

i it Lot 3 . .  . : A7B19 0119  Matrix......... : WATER 

PERCENT ZECCS'ERY PREPARATICN - 
p X E T E 2  F?XCC7JERY LIMITS .YE'IXCD m Y S T S  3ATE WORK CPSER P 

S L o t - S w l e # :  A7B200000-123 Prep Batch #...: 7051123  
9 8  (80  - L201 

Dilution Factor: 1 

3mim 99 ( 8 0  - 1 2 0 )  
Dilutlon Factor: 1 

r anese 

( 8 0  - 1 2 0 )  
Dilution Facror: ! 

( 8 0  - 1 2 0 )  
Dilutlon Factor: 1 

1 0 2  ( 8 0  - 1 2 0 )  
Dilution Factor: 1 



REPORTING PREPARATION- WORK 
HETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

a t - S - l e  # r  A78200000-123 Prep Batch #...: 7051123 
ND 3.0 ug/L SW846 6010A 02/20/97 C87LQ104 

ANLyris  Tim..: 2 2 5 2  

.Ilium ND 5.0 u9/L SW846 6010A 02/20/97 C87LQlOJ 
k u L y . i s  Tim..: 2 2 5 2  

xnium ND 10.0 ug/L SW846 6010A 02/20/97 cat~qlot 
Analysis Tim..: fZ:52 

3a--3 14.0 10.0 ug/L SW846 6010A 02/20/97 C87LQ101 
b n t y r i s  Tim..: U:52 



; eat Lot t...: A7B190119 Matrix.. . . . . . . . : WATER 
ate Saa@ed,..: 02/05/97 00:OO Date Received..: 92/08/97 

PERCEIUT XCOVERY RPD PREPARATICN- XORK 
L F U U E E R  RECO'JERY LZXXTS - RPD LZXITS :-OD ANALYSIS DATE CRDER tt 

i Lot-Sauaple t :  A78190143-004 Prep Batch t . . . :  7051123 
:- ~ 1 1  iq-z a5 (80 - 120) SW846 6510A 02/20-02/21/97 C87DQ112 

9 5 (80 - 120) 11 (0-20) SV846 6010A 02/20-02/21/97 C87DQ113 
D i l u t i o n  Factor:  1 

~ d m l m  9 1 (80 - i20) SW846 6010A 02/20-02/21/97 C87DQ102 
100 (80 - 120) 9.9 (0-20) SX846 6010A 02/20-02/21/97 C87DQ103 

D l l u t i o n  Factor:  1 

: = = z ~ x l ~ .  8 7 (80 - 120) SW846 6010A 02/20-02/21/97 C87DQ105 
9 6 (80 - 120) 19 i0-20) SX846 6310A 02/29-02/21','?7 C37DQ106 

D i l u t l o n  Factor:  ! 

- - 5  8 9 (80 - 120) SW846 6010A 02/20-02/21/97 C87DQlOM 
9 8 (80 - 120) 10 (0-20) SW846 6010A 02/20-02/21/97 C87DQ10N 

D i l u t i o n  Factor:  1 

i ganese 9 2 (80 - 110) SW846 6010A 02/20-02/21/97 C87DQ10C 
103 (80 - 120) 11 (-0-20) SW846 6010A 02/20-02/21/97 C87DQlOD 

D i l u t i o n  Factor:  1 

E (S) : 
h J . u o ~ ~  uc penormm beiore m u a q  ro a v o d  roum-orf c r m n  UI NcULM IUWU. 



1351 Oakbrook Drive T - - - - - . - -  -- - - 

UPR'N'E~ NAME: &-I[ (@@ 
- - --- 

SAMPLE NUMBER SAMPLE 
TYPE 

TOTAL NUMBER OF CONTAlNERS I *  n - 
tELINQUISHE0 BY: 
D 

// - 
3 - 

TIME: 
~ELINOUISHED BY: I DATE: 1: 

JROJECT NAME: 

1 - TIME: - 
ECEIVED BY: DATE: -- 
) - TIME: 

- -  
iCElVED BY: DATE: - Rt 

3) TIME: I@, TIME: 

OETHOD OF SHIPMENT: AIR BILL NUMBER: 3 8 
Uhlce - Fully Executed Copy SAMPLE TEAM: RECEIVED FOR LABORATORY BY: 
hllow - Recolvlng laboralory Copy 
'Ink - Sampler Copy 1 AQL 
ioldonmd - Chemisl Copy 

DATE; -2-1 3 r 3 3  TIME: 11 W ~ J  002S2 
1007(FORMS) - DEC 4 03 - REV0 - (AFO1) 





hironrnentai  
Scrwces 

QUALITY CONTROL ELELNEXT'S OF SW-846 hIETHODS 

-tern Incorporated conducts a quai~ty ~surance.quality ;ontrol {QAIQC) program des~gnea to prov~de 
sc~enuiicallv vahd and legallv defens~ble data. Toward h s  e n d  several types o i  qualm conuol i n d u t o n  are 
incorporatea into the Q.LQC program. These indicators are inuoauced into the sample tesung process to provlde 
a mechvusm ior the assessment of the Ylai!ucal data. 

gC BATCH 
En\vonmental samples are taken rhrough the tesung process In goups cailed QUALITY CON?ROL BATCHES 
(QC batches,. X QC batch c o n w  up to nventy envlronmental and field QC samples of a s~rmlar mamx (water. 
so11) that are processed uslng rhe same reagenu and standards. Quanrerra r eques  that each envtronmental sample 
be associated \nth a QC batch. 

Several qualiv control samples are included in each QC batch and are processed identically to the nventy 
envlronmental samples. These QC samples include a METHOD BLANK MB). a LABORATORY CONTROL 
SAMPLE ILCS) and. where appropnare. a .MATRLX SPMUMATRIX SPlKE DUPLICATE MS/MSD) pair or a 
UTRLY SPKE,:SA\lPLE DLTLICXTE IMSIDL? p a x  If there 1s insudicient sample to penom an MS/MSD or 
an MSJ'DU. then a LABOWTORY CONTROL SAMPLE DUPLICATE ILCSD) IS lncluded in the QC batch. 

M O F U T O R Y  CONTROL S..L)IPLE 
The Laboraton. Conuot Sarnpie is a QC sample that IS crated by adding known concenmuons o i  a full or parual 
set of target anal!.tes to a m m x  sirmlar to that of the enwonmental samples In the QC batch. The LCS anaiyre 
recovery results arc used to momor the &!ucal process and prowde evidence that the laboraton. 1s per formg 
the method u~~ acceptable gudel~nes. Farlure to meet the esrablished recovery gudelines requres the 
reprepmuon and rexdysls  of all sarnoles In the QC batch. The only excepuon is that d the LCS recovenes an 
bmea h g h  and the ssoc~ated  sample IS ND for the parameterr st of Interest. the batch 1s acceptable. 

_ .it umes. a Laboratory Control Smple  Duplicate tLCSD) IS also Included in the QC batch. .la LCSD is a QC 
sample th3t IS crated and handled ldenucallv to the LCS. .balyce recovery data from the LCSD 1s assessed in the 
same way as that o i  the LCS. The LCSD rerovenes. together the LCS recovenes. are used to d e t e m e  the 
reproducibllltl; (precision) of h e  mahucal ?stem. Preaslon data are e.qressed as reiaute percent Merences 
(RPDsL FsIure o i  the RPDs to id1 tmhm the laboraton-generated acceptance mndows reqmres the repreparauon 
and reanal!sis of all samples in the QC batch. The only exctpuon IS that li the SISAISD RPDs are w~ 
~cccptanc: cntena the batcn is acc:pnole. 

.METHOD BLANK 
The Method Blank is a QC sample cons~sring o i  all the reagents used in anal>zing the emvonmenral samples 
contained in the QC batch. Slethod Blank results are used to determne li interierence or contarmnauon in the 
analytical system could lead to the reporung of false positive data or elevated analye concenuauons. -All target 
analyes must be below the reporung limits r E2Ll or the assoc~ated sample(s) must be ND except for the common 
laboratory contartunants Indicated below. 

Volatile (GC o r  GCfiIS) Semivolatile (GCI'SISI - Metals 

Methylene chloride 
Acetone 
'-Butanone 

Phthalate Enen  Copper 
Iron 
Zinc 
Lead' 

' :or anaiyses run on iJ.4 Trace iC? or GEL4 oniv 

The listed volaule and serm~olaule compounds may be present In concenuauons up ro 5 times the reponing limits. 
The listed metals mav be present in concenuauons up to 2 times the reporung limit or must be nventy fold less 

- -  than the results of the envlronmental samples. Failure to meet these blethod Blank cntena requires the 
:eprepmuon and reanalys~s of all sampies in the QC batch. 



Ennronmenral 
j~*mce$ 

QUALITY CONTROL ELEMENTS OF SW-846 hIETHODS (cont.) 

.4 ~Maulx Splice and a ,Matrix Spike Dupllate are a p a r  o i  enwronmenral samples to which known concenuauons 
of a full or parual set o i  target xd,Tes are added. The MSihISD resuits are d e t e m n e d  in the same manner as the 
results of the environmental sampie used to prepare the .MS/MSD. The anai!~e recovenes and the reiauve percent 
drfferences (RPDs) o i  the recovenes are calculated and used to evaiuate the effect o i  the sample matnx on the 
mal\rucai resulu. When these values f a i  to meet acceptance cntena the &ra is reviewed to d e t e m n c  the cause. 
If in the m d y s t ' s  judgment sampie m x n x  edects are ~nhcated and the LCS or LCSD is wdun acceptance 
cn tena  no correcuon acuon IS penormed. Othenwe. the MSMSD and the enwronmenral sampie used to prepare 
them are reprepared and reanal>zed. 

For c e m n  methods. a Matnx S p k c S m p i e  Duplicate I,IISI'DL~ may be lncluded in the QC batch in place of the 
.LIS&ISD The MS/DU is evaluated In the same manner as the SIShlSD For the parameters r i.e. pH. ip tabi l i ty)  
where ~t is not posslble to prepare a spliced sample. a Sample Dupkate may be mluded in the QC batch. 

SURROGATE COMPOUNDS 
In aadmon to these batch-related OC in~cators .  ail orearuc :mironmenrai and QC sampie are spited ~ i t h  
surroesre compounds. Surroeates x e  orgaruc chermcais t h t  behve  simriariy to the ylai!.res o i  interest and that 
arc rarely present In the environment. Surropate recovenes are used to morutor the tn&\ldual performance of a 
sampie In the anai?ucal ?stern. 

The sccepwncc cnrena do not apply to samples that are diluted. Lf the dduuon is more than 5.Y the recovenes w l l  
be reponed as &luted out. -41 other surrogate recovenes w11 be reponed. If the LCS. LCSD. or rhe Method Blank 
surrogares fa1 to meet recovey cntena (except for driuuons~. the enure bxch of samples 1s reprepared and 
reulal~zed. 

if the surrogate recovenes are blased h g h  In the LCS. LCSD. or the Method El& and the assoaated sample(s) 
are ST. the batch is acceptable. Lf the surrogate recovenes are ourslde cntcna for enwonmental or MS/MSD 
samples. the batch ma!. be acceptable b s e d  on the analyst's judgment that sampie m t n x  effects are ~ndicated. 

The PesuclduPCS. P.m. T?H ana H t h c i d e  maiyucai methods requrre h a t  one of nvo surrogate compounds 
meet ac::pranc= cntena. 



t Lot #...I A78140132  Matrix. . . . . . . . . : VATER 

a t - S q l e # :  A 7 8 1 7 0 0 0 0 - 1 3 2 P r e p  Batch #...: 7 0 4 8 1 3 2  
:1- 9 9 ( 8 0  - i 2 0 )  SX846 6010A 0 2 / 1 7 , ' 9 7  Z362VlCIA 

Dilution Factor: 1 

mese 1 0  6 ( 8 0  - ::0) 5 x 8 4 6  6010A 0 2 / 1 7 / ' 9 7  ~ 8 6 2 ~ 0 6  
Dilution i a c t o r :  1 

1 0  0  ( 8 0  - 1201 SX846 5010A 9 2 / 1 7 / 9 7  C362V107 
Dilution i a c r a r :  ! 

rum 1 0 2  ( 8 0  - 1 2 0 )  SV846 6010A 0 2 / 1 7 / ' 9 7  2 3 6 2 7 1 3 9  
Dllution Factor: 1 



2 eut L a t  #. . . : A78140132 Matrix ......... : WATER 

B Lot-Sample #: A7B170000-132 Prep Batch #...: 7048132 
r d .m 3 .O u g i ~  SW846 6010A 02/17/97 C862V102 

D i l u t l o n  F a c t o r :  1 

5 . y l l i m  ND 5.0 Ug/L SW846 6310A 02/17/97 C862V103 

D i l u t i o n  F a c t o r :  1 

3elz2-sl ND 5.0 ug/L SS1846 ES13A 02/17,'97 C962V104 
D i ( u t i o n  F a c t o r :  1 

=cane se ND 10.0 Ug/ L SW846 6010A 02/17/97 C862Vi01 
D i l u t ~ o n  F a c t o r :  1 

Cll%(Sl : 
h h u o r u  .IT prnormm bcrore roumuq u, w o d  rounaalf  erron rn s u c u m l  ruwu.  



ToPAL Metals 

: Xat #...: X7B140132 M a t r i x , . . . . . . . . :  XATER 
;ampied ... : 0 2 / 0 8 / 9 7  IS:45 Date Received..: 0 2 / 1 4 / 9 7  

TERCEXT XECC'rLRY RPD 2REPA2dTIZX- PORK 

ZTE i? XECC'ERY LIMITS -- 2PD XXITS XETEOD W E I S  BATE ORDER Y, 

t-Sample #: A78140132-001 Prep Batch i t . . . :  7048132 
9 8  ( 80  - 120 )  SW846 6G10A 0 2 / 1 7 / 9 7  
100  ( 8 0  - i 2 0 )  1.4 (0 -20 ,  SW846 60 iOA  0 2 / 1 7 / 9 7  

D i l u t i o n  Fac to r :  1 

D i l u t i o n  Fac to r :  1 

..- -.. 5 o o cao - 1201 
13; i a o  - 1 3 3 )  1 . 3  

D ~ l u t r o n  i a c z o r :  ' 

l l ' t ?~  9 9 (80  - 1301 
LOO ( 8 0  - 120)  C.36 

D i l u t i o n  i a c t o r :  7 

fl-ese 104 ( 8 0  - 120)  
105 ( 8 0  - 120)  0 .98  

D ~ l u t i o n  Fac to r :  1 

(SI : 
JON arc Dcnormm ~ c r o r r :  roumrnr ID n v o d  roum-otf e r r o n  rn irlcuulCd rmuu. 



a -- 
:OIL . -3. )VE I AS :IA1 INC ' , /Ti ,, ,y &* 
1351 0. . O O ~  Drive suik 1501 - - - .- - - - - --. 
Norcross. GA 30093 401-44 1-0027 

REFEHENCE P4UhlBER 

, 

- . . -  

REMARKS 32-- 
SAMPLE SAMPLE NUMBER 

. .. - - - - -. - - 
- I . ( ~ L  - d Z 0 L f l 7  - ------ 

- ~ d -  3dfil - : q 3 7 -  - A N I - Q  
2 - u 2 . 2 . 4  7 z. ?P zd- 

b? - o j  -Llri~-lZ!!tkz.Q2~4.3 7: .--- 

G w -  a - kP'05  ---i% 2 o r  ! o_ 5 2 ---. - ---- 
_&:315 ~Z!~~IZ-L'!'CC' 
A C : A ~ Z Z Q Z ~ ~ E . =  P!z.c~- 
_G~!:rf ~ , L I . Q ~  ! m ~  r k o b -  

6r:~!61--d2!:113 .. I.??:!!- 
d 

TYPE - --- 

- -  --- --- 
TOTAL NUMBER OF CONTAINERS 

-- - . . 
1 BY. 

AETHOD OF SHIPMENT: AIR BILL NUMBER: -- - - - 
Hhlle - Fully Execuled 
follow 
'Ink - Sampler Copy 

0876 
ioldrnmd - Chernld Copy DATE _ . 1 - 2  TIME: a G a &  

lW71FORMSI - DEC 6, 93 - REVD - (AF41) 



ANALYTICAL REPORT 

P-CT R). 3482 

CgDAFZIOWR 

tat #: A7B190119 

Joanne Toth 

Conestoga-Rovers & Assoc. , Ltd. 



CASE NARRATIVE 

The iollowing report contains the analytical results for three water sampies submined to 
Quanterra-Nonh Canton by Conestoga-Rovers & Associates. Inc. from the Cedarrown Site. 
project number 3582. The samples were received February 19. 1997. according to 
documenred sample acceptance procedures. 

Quanterra utilizes only USEP.4 approved methods and instrumentation in all analytical work. 
The samples presented in this report were analyzed for the parameters listed on the following 
page in accordance wirfi rhe methods indicated. Results were provided by facsimile 
transmission to Joanne Toth and Neil Pickard on March 3, 1997. X summary of QC data for 
these analyses is included at the rear of the report. 

The resuits ~nciuded in this report have been reviewed for compiiance -.vltn the laboratory 
QAt'QC plan. A11 dara have been found to be compliant with laboratory protocol. 

Supplemental QC Information 

Manganese is present in rhe method blank associated with QC batcn 7051123 at 11.0 ugiL. 
Because this analyte is present at a level that is less &an 5 5% o i  the sample amount. corrective 
action is not required. 



ANALYTiCAL Mm'EODS SUMMARY 

A7B190119 

Inductively Ccupled Plasma (ICP) Xetals SW846 6OlOA 
Trace Icductz-rely Csupied Plasma (ICP) Xetals ~ ~ 8 4 6  5 0 1 0 ~  

Ref erencea : 

SW84 6 "Test Uethcds fsr Evaluating Solid Waste, ?hysxcal/Chernrcal 
Methcas", Third Editizn, November 1986 and its ucdates. 





Client Sample fD: CW-3482-021797--11 

-Sample #...: A78190119-001 
e Sampled...: 02/17 /97  00:OO Date Received..: 02 /19 /97  

X a t r i x .  . . . . . . : WATER 

REPORTIXG PREPARATION- WORK 
AMETER RESULT LIMIT UNITS METfIOD ANALYSIS DATE ORDER # 

:p Batch #...: 7051123 
.d ND 3.0 u g / L  SW846 6010A 02 /20-02 /21 /97  C8747105 

Dilution Factor: 1 

. y l l i u m  NO 5.0  u g / L  SW846 6010A 02/20-02/21/97 C8747101 
Dilution Factor: 1 

imium ND 5.0 u g / L  SW846 6010A 02120-02/21/97 C8747102 
Dilution Factor: 1 

romiurn ND 10.0 u g / L  SW846 6010A 02 /20-02 /21 /97  C8747103 
Dilution Factor: 1 

aganese 4330 XBB 10.0 ug/L SW846 6010A 02/20-02/21/97 -747104 
Dilution Factor: 1 



client Sample ~II: Gu-3482-021797-~~-12 

ot-Sample #..,: A761901L9-002 
a e Sampled..,: 02/17/97 00:OO Date Received..: 02/19/97 

Matrix.....,,: WATER 

REPORTING PREPARATION- WORK 
F -AXETER RESULT LIMIT UNITS METHOD - - ANALYSIS DATE ORDER # 

rep Batch #...: 7051123 
erd ND 3.0 ug/L SW846 6010A 02/20-02/21/97 C8748105 

D I L u t i o n  Factor: 1 

eryf lium ND 5.0 ug/L SW846 6010A 02/20-02/21/97 C8148101 
D i l u t i o n  Factor:  1 

admiurn ND 5.0 ug/L SW846 6010A 02/20-02/21/97 C8748102 
D i l u t i o n  f a c t o r :  1 

:;omium ND 10.0 ug/L SW846 6010A 02/20-02/21/97 C8748103 
D i l u t i o n  Factor:  1 

.. rqanese ND MBE 10.0 ug/L SW846 6010A 02/20-02/21/97 C8748104 
D i l u t i o n  Factor:  1 



Client Sample ID: CU-3482-021897-NP-13 

TOTAL Xetals 

-Si~ple #. , .: A78190119-003 
! Sampled,.,: 0 2 / 1 8 / 9 7  C0:OO Date Received,.: 0 2 / 1 9 / 9 7  

Xatrix.......: WATER 

REPORTING PREPARATION- WOW 

& E T E R  RESULT LIMIT UNITS HETEOD ANALYSIS DATE ORDER # 

? Batch #. , .: 7051123 
1 ND 3.0 ug/L SW846 6010A 02120-02 / 21 /97  C8749105 

D i l u t i o n  Factor: 1 

fllium ND 5.0  ug/L SW846 6010A 02 /20-02 /21 /97  C8749101 
D i l u t i o n  fac tor :  1 

nium MI 5 .0  ug/L SW846 6010A 02 /20-02 /21 /97  C8749102 
D i l u t i o n  Factor: 1 

=miurn NO 10.0 ugiL SW846 iOlCA 02 /20 -02 /21 /97  C8749103 
D i l u t i o n  Factor: 1 

ganese 4830 L,XEB 10.0 ug/L -46 6010A 02/20-02/21/97 -749104 

O i l u t i o n  Factor: 1 



QUALITY COlNTROL SECTION 



QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

Quantem Incorpomtcd conducts a quality assurancuquabty conuol (QMQCI program designed to provide 
snenuiicallv vaiid and Iegallv defensible data. Toward ths  end. several npes of quaiity conuol indxaton are 
incorporated into the QNQC p r o m .  These indicators arc introduced into the sample tesung process to provide 
a m e c h s m  for the assessment of the anaiytinical data 

OC BATCH 
Enwonmental samples are taken through the tenin: process In goups called Q U a I l Y  CONTROL BATCHES 
(QC batches). .A QC batch conmns up to nvenry enmronmental and field QC samples of a slmilar mfnx (water, 
soil) that are processed using the same reagents and nandards. Quantem reqlures that each environmental sample 
be assocrated with a QC batch. 

Several quality conuol samples are included in each QC batch and are processed identically to the nventy 
environmental samples. These QC samples lnclude a METHOD B u t  (ME), a LABORATORY CONTFtOL 
SAMPLE (LCS) and. when appropriate. a M A W  SPIKFA4AT'R.E SPIKE DUPLICATE RVISMSD) pair or a 
.MATRIX SPMUSrLMPLE DUPLICATE fiIS/DU pau. If there is ~nnrfficient sample to perform an MSMSD or 
an MS/DU. then a LABORATORY CONTROL S W L E  DLJPLICATE (LCSD) is included in the QC batch. 

LABORATORY CONTROL S . W L E  
The Laborarory Conuol Sample IS a QC sample that is crated bv adding known concenuauons of a full or p m a l  
set of target analytes to a maax srrmlar to that of the envtronmental samples m the QC batch. The LCS analyte 
recovery r&K are used to monitor the anaiyucal process and provide evidence that the laboratory is pefformrng 
the method wthin acceptable gclldelina. Failure to meet the established recovery gudclincs rqu ins  the 
reprepmuon and reanalysis of all samples in the QC batch. The only exccpuon is that d the LCS recoveries arc 
biased hgh and the associated sample is ND for the paramettqs) of interest the batch is acceptable. 

At tuncs. 3 Labomtory Conuol Sample Duplicate (LCSD) IS also mcluded in the QC batch. .h LCSD IS a QC 
sample that is created and handled idenucallv to the LCS. . a y e  recovery data fiom the LCSD is assessed in the 
same way as that of the LCS. The LCSD recovenes. t ophe r  wth  the LCS recovenes. are used to deterrmne the 
reproduc~blliry (precrslon) of the anal?ucal ?stem. Preclsron data are e.qressed as relative percent Mercnces 
(RPDs). Falure of the RPDs to fall w h n  the laboratory-generated acceptance wmdows reqwes the repreparauon 
and reanalgs~s of all samples In the QC batch. The only excepuon 1s that If the hIS/MSD RPDs are ~~~~ 
acceptance cntena the batch 1s accepuble. 

METHOD BLANK 
The Method Blank 1s a QC sample consisting of all the reagents used in analyzing the environmental samples 
contained in the QC batch. Method Blank results are used to deterrmne d interference or conrarmnation in the 
analytid system could l a d  to the reporung of false posltive data or elevated analyte concenuauons. All target 
analytes must be below the reporting limits (RL) or the associated samplets) mun be ND except for the common 
hb0ra10~ contaminants indicllted below. 

Volatile (CC or GC,'3?S) 

.Methvlene chloride 
Acetone 
2 -Butanone 

Semivolatile (CCI'31S) 

Phthalate Esters 

for anaf.vses run on TJ.4 Trace ICP or GEL4 oniy 

Copper 
Iron 
Zinc 
Lad' 

The lined volaule and semivolatile compounds may be present in concentrations up to j times the repontng limits. 
The listed metals may be present in concenmuons up to 2 times the reporung limit or mun be nvenry fold less 
than the results of the environmental samples. Failure to meet these Method Blank cnteria requires the 
repreparauon and revlalys~s of all sampies in the QC batch. 



QUALITY CONTROL ELEMENTS OF SW-846 METHODS (cont) 

MATRIX SPIKElMATIUX SPIKE DUPLICATE 
.A l M a ~  Splke and a ,Mam jplke Duphcare an a pau of envrromental samples to whch  known concenuauons 
of a full or parual set of tarset analves are added. The MSMSD results are d e t e m e d  m the same mamer as the 
results of the envlronmental sample used to prepare the MSMSD. The analyte recovenes and the relauve percent 
Merences (RPDs) o i  the rccovenes are calculated and used to evaluate the effect of the sample matnx on the 
~ ~ c a l  results. When these values fa1 to meet acceptance cntena the data is reviewed to de tcmne the cause. 
If in the analvn's judgment. sample matnx eflecrs are lndimted and the LCS or LCSD is ulthin acceptana 
cntena no c o r m o n  acuon is performed. Othenwse. the MSMSD and the enwonmental sample used to p q m  
them are reprepared and reanalyzed 

For c e m n  methods. a ,Mar.m SptkwSamph Duplicate (MS/DU) may be included in the QC batch in place of the 
MS/MSD. The MS/DC' is evaluated in the same manner s the MStMSD. For the parameters (i.e. p H  igurabtlity) 
where it is not poss~ble to prepare a sptked sample. a Sample Duplicate may be included in the QC batch. 

SURROGATE COMPOUNDS 
In aadmon to these batch-reiated QC i nda ton .  all o rgmc envlronmental and QC sample are sp~ked ~ 7 t h  
,-urrogate compounds. Surrogates are orgamc chermds that behave s w a r l y  to the analges o i  interen and that 
are mely present m the environment. Surrogate recovenes are used to momtor the rndivldual pe~ormance of a 
sampie in the ana1ym.I synem. 

The acceptance cnteria do not apply to samples that are diluted. If the dilution is more than 5X the recoveries wdl 
be reported as diluted out. XU other surrogate recoveries will be reported. If the LCS, LCSD. or the Method Blank 
surrogates fail to meet recovery criteria (except for dilutions~ the enure batch of sampies is reprepared and 
reanalyzed. 

If the surrogate recovenes are biased hl@ in the LCS. LCSD. or the Method Blank and the ~soc ia ted  sample(s) 
an ND. the batch is acceptable. If the surrogate recovenes are outside criteria for environmental or MS/MSD 
samples. the batch may be accepuble based on the Ylaiyn's judgment that sample mamx effects are indcated. 

The PesuciduPCB. P.4.H. TPH and Herbicide ana ly~ id  methods require that one or̂  two surrogate compounds 
meet acceptance cntena. 



.t Lot #...: A7B190119 Hatr ix......... : WATER 

PERCENT ZCOVERY PREPARATSDN- 
ETE?. RECC'JERY XMITS YETHOD ANALYSIS DATE XORX CRDER S 

at-Sample#: A7B200000-123  Prep Batch #. ..: 7 0 5 1 1 2 3  
9  8  (80  - 1201 SX846 6010A 0 2 / 2 0 / 9 7  C87LQ10D 

D i l u t i o n  Factor:  1 

-LP 9  9 ( 8 0  - 1 2 0 )  SW846 6010A 0 2 / 2 0 / 9 7  C87LQlOF 
D i l u t i o n  factor :  1 

n % ~ ~ l  9 6 ( 8 0  - 1201 SW846 6010A 0 2 / 2 0 / 9 7  C37LQlOG 
D i l u t i o n  Factor:  1 

1 7  : .. ,,,a 9 4 ( 8 0  - i 2 0 )  3 ~ 8 4 6  6 0 1 0 ~  0 2 / 2 0 / 9 7  C B ~ L C ~ O L  
D i l u t i o n  factor :  1 

anese 102  ( 8 0  - 1 2 0 )  SW846 6010A 0 2 / 2 0 / 9 7  ~ a 7 ~ ~ 1 0 9  
D i l u t i o n  Factor: 1 



REPORTING PREPARATION- WORX 
adAhETER RESULT LIMIT KNITS METHOD ANALYSIS DATE ORDER # 

r Iaf-Sample # x  A7B200000-123 Prep Batch f.. .: 7051123 
5 id ND 3.0 ug/L SW846 6010A 02/20/97 C87LQlO4 

k u t w i s  Tim..: 2 2 5 2  

: b i u m  ND 5.0 ug/L SW846 601OA 02/20/97 C87LQ106 
AmLyris Tim..: 22:52 

r' r c m i u m  ND 10.0 ug/L SW846 6010A 02/20/97 C87LQ107 
A ~ L y s i s  Tim..: ?2:52 

nanganese 14.0 10.0 ug/L SU846 6010A 02/20/97 C87LQlOl 
k u 1 y . i ~  Tim..: U S 2  



'IUPAL Metals 

nt ut #...: A78190119 H i ~ t r i x , . . . . . . . .  : WATER 
: Sampled ... : 02/05/97 00:OO Date Rece ived . . :  02/08/97 

TERCENT FSCOVERY RPD PREPARATION - XORK 
JlETE?, XECOVERY LIMITS - XPD LIMITS :E ' 3D ANALYSIS DATE CRDER 

at-Sample #: A78190143-004 Prep Batch # . . , r  7051123 
.llirt?l 8 5 (80 - 220) SW846 5010A 02/20 -02/21/97 Ca7DQ112 

9 5 (80 - i20) 11 (0-201 SW846 6010A 02/23-02/21/97 Ca7DQ113 
D i l u t i o n  f a c t o r :  1 

~i= 9 1 (80 - 120) SW846 6010A 02/20 -02/21/97 C87DQ102 
100 (80 - 120) 4.8 (0-20) SW846 6010A 02/20-02/21/97 C87CQ103 

Dilution F a c t o r :  1 

:m~ LLT a 7 (80 - 120) SW846 6310A 02/20-02/21/97 C87DQ105 
9 6 (80 - 120) 10 10-20) SW846 60104 02/20-02/21.,'97 Ca7DQ106 

O i l u r i c n  F a c t o r :  1 

i 89 (80 - i20) SW846 6010A 02/20-02/21/97 C87DQ10M 
9 8 (80 - 120) L3 (0-20) SW846 6010A 02/20-02/21/97 C87DQ10N 

D i l u t i o n  Fac to r :  1 

ganese 92 (80 - 220) SW846 6010A 02/20-02/21/97 C87DQ10C 
103 (80 - 120) 11 (0-20) SW846 6010A 02/20-02/21/97 C87DQ10D 

D i l u t i o n  Factor: 1 
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TO: Joanne Toth 

FROM: Phil Demsey/ev/27 >b 

M E M O  

RE: Data Quality Assurance Evaluation 
Quarterly Groundwater Sampling 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

REFERENCE NO. 3482 

DATE: March 13,1997 

1.0 OVERVIEW 

Thirteen groundwater samples, including two quality assurance samples, were 
collected from the Cedartown Municipal Landfill Site (Site) in Cedartown, 
Georga on February 8 to February 12,1997 and on February 17 and February 18, 
1997. The groundwater samples were submitted for the analysis of beryllium, 
cadmium, chromium, manganese and lead. 

This memorandum presents an analytical assessment and validation of sample 
results received in two reports (Nos. A78140132 and A7B190119) from 
Quanterra, Inc. (Quanterra) from the analysis of these water samples. Analytical 
results were reviewed to determine conformance with the requirements 
stipulated in the Contract Documents, the relevant methods and Quanterra's 
quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the United 
States Environmental Protection Agency (USEPA) document entitled, "Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3rd 
Edition, Final Update IIB, January 1995. The document entitled, "National 
Functional Guidelines for Inorganic Data Review", (Revised 1994) was used in 

the assessment and validation of the data. 

Evaluation of the data was based on information supplied bv finished data 
sheets. blank data. and recovenr data for matrix spike and control samples. 



Details of the data assessment are outlined in the following sections. 

PUALITY ASSURANCVOUALITY CONTROL (ONOC) REVIEW 

SAMPLE HOLDlhrG TIME 

The sample holding time criterion, as specdied in the Contract Documents and in 

the applicable method, was used as the basis of the review of sample holding 

times. The sample holding time was determined using the sample collection 

dates noted in the chain-ofcustody documents and the sample 

preparation/analvsis dates reported bv Quanterra. The sample holding time 

criterion for metals. as outlined in the Contract Documents and the method. is 

180 days from the sample collection date to the sample analysis date. 

The samples submitted for analvsis were analvzed prior to expiration of the 

holding time criterion. Therefore, data qualifications are not necessarv on this 

basis. 

2.2 METHOD BLANK ANALYSIS 

Method blank samples are used to determine the effects on analvtical results due 

to contamination from laboratory procedures. Two method blanks were 
analyzed with the investigative samples. With the exception of manganese in 

one method blank, target parameters were not detected in the blanks analvzed in 

conjunction with the analyzed samples. ,Manganese was detected at a level of 

14.0 pg/L in one method blank. The manganese results in associated 

investigative samples either exceeded five times the detected level of manganese 
in this blank or were non-detect for manganese. Therefore, data qualifications 
are not necessary on the basis of method blank analvses. 



2.3 LABORATORY CONTROL S W L E  (LCS) ANALYSIS 

Laboratorv control samples are analyzed in order to monitor 

laboratory-performance throughout the sample preparation and analysis period. 
All LC3 recoveries fell within the laboratory-established control limits of 80 to 
120 percent. Data qualifications are not required on this basis. 

2.4 .MATRIX SPIKE / MATRIX SPIKE DUPLICATE M S  / MSD) ANALYSIS 

Matrix spike (MS/;MSD) analyses provide insight into sample matrix effects on 
digestion and/or measurement methodology. One lMS/MSD was performed on 
a sample collected from the Site; while the second MS/MSD sample was from a 
source other than the Site. 

Reported MS/MSD recoveries fell within laboratory-established control limits of 
80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values (RPDs) between MS and MSD results fell below the 
laboratory-established maximum of 20, indicating acceptable method precision. 
Data qualifications are not required on this basis. 

2.5 RINSE BLANK ANALYSIS 

Rinse blank analvses are used to determine the efficiency of field 
decontamination procedures conducted during this sampling event. One rinse 
blank sample (GW-3482-021297-W-08) was collected and submitted for analysis 
along with the investigative samples. 

No target compounds were detected in the rinse blank, indicating that effective 
field decontamination procedures were performed during sampling. Therefore, 
no data qualifications are necessarv on this basis. 



2.6 FIELD DUPLICATE ANALYSIS 

Field duplicate samples are used as an indication of field and analvtical 
reproducibility. Field duplicate results are compared and assessed based on the 
RPD calculated for each pair of duplicate results. 

One set of duplicate samples was collected from monitoring well OW-5. Both 
samples contained non-detectable levels of target analytes. Therefore, acceptable 
reproducibility was demonstrated. No data qualifications are required on this 
basis. 

3.0 CONCLUSION 

The data provided bv Quanterra demonstrated completeness and are acceptable 
for use without qualification, based on the QA/QC criteria. 



Enr~ronmenrai 
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ANALYTICAL REPORT 

Joanne Toth 

Cmrestoga-Ruvers & Asaoc. , Ltd. 

Kae E. Yoder 
Pro] ecr Xanager 



CASE NARRATIVE 

The following repon contains the analytical results for twelve water samples submitted to 
Quantem-North Canton by Conestoga-Rovers & Associates. Inc. from the Cedartown 
Municipal Landfill Site. projezt number 3482. The samples were received September 12, 
1997, according to documented sample acceptance procedures. 

Quantem utilizes only USEPA approved methods in all analytical work. The samples 
presented in this repon were analyzed for the parameters listed on the analytical methods 
summary page in accordance with the methods indicated. Results were provided by facsimile 
transmission to AnitaMirabelli on September 24, 1997, and to Joanne Toth on September 25, 
1997. .A summary of QC data for these analyses is included at the rear of the repon. 

The results included in this repon have been reviewed for compliance with the laboratory 
QNQC plan. tUI data have been found to be compliant with the laboratory protocol. 

Supplemental QC Infomation 

le chloride mauix spike/mauix spike duplicates (MS/MSDs) performed on samples GW- 
3482-090997-JOS-01 and GW-3432-091097:JOS-12 (MSIMSD) exhibited percent recoveries 
outside the acceptance h i t s .  The acceptable Iaboratory control sample analysis data indicated 
that the analytical systems were operating within control and this condition is most likely due 
to matrix interference. 



ANALrnCAL MEIrBODS SUMMARY 

A71120111 

AxaLTrIm 
PARAMETER LXETXOD 

Chloride SW846 9251 
Inductively Coupled Plasma (ZCP) Metals SW846 6010A 
Sulfate SW846 9038 
Trace Inductively Coupled Plasma (ICP) Metals SW846 6010A 

References : 

SW84 6 "Test Xethoas fsr Zvaluatzzg Solid Waste, ?hyslcal/Chemicsl 
Methods'!, Third Edition, November 1986 and its updates. 



SAMPLE!$ CLIENT SAMPLE ID DATE TIME 



Client Sample m: GW-3482-090997-JOS-01 

r - S q l e  #...: A71120111-001 
ate Sampled ... : 09/09/97 14:45 Date Received..: 09/12/97 

Lhtrix....... : WATER 

REPORTIXG PREPARATION - WORK 
'&TSR RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER ?! 

r 3 Batch #...: 7258135 
! . 1 r ; . y n  * - - ND 5 .O ug/L SW846 6010A 09/15-09/16/97 CCRFX101 

Dilution Factor: 1 

17.1 3.0 ug/L SUE46 601- 09/1S-09/16/97 CCRPI108 
Dilution Factor: ! 

Dilution Factor: 1 

: m u m  ND 10.0 ug/L SW846 6010A 09/15 -09/16/97 CCRFX103 
Dilution Factor: 1 

rme8e  1220 10.0 ug/L SU846 6010A 09/15-09/16/97 C-04 
Dilution Factor: 1 

l i ~ m  11200 5000 ug/L WE46 6010A 09/15-09/17/97 CQWxl.05 
Dilution Factor: 1 

la,-m ND 50.0 ug/L SW846 6010A 09/15 -09/16/97 CCRFX106 
Dilution Factor: 1 

76.7 L 20.0 ug/L SW846 6010A 09/15 -09/16/97 -07 
Dilution Factor: 1 



Client Sample ID: GU-3482-090997-JOS-01 

General Chemistry 

nple #...: A71120111-001 Work Order #. ..: CCRFX M a t r i x - .  . . . . . . . : WATER 
-led ... : 09/09/97 1 4 : 4 5  D a t e  Received..: 09/12/97 

PREPARATION- PREP 
TER RESULT RL UNITS METHOD ANALYSIS DATE BATCH f 
& - Autanated 13 1 w/L SV846 9251 09/23/97 7266217 

D i l u t i o n  Factor: 1 

6 5 =!3/L -846 9038 09/24/97 7267151 
D i l u t i o n  Factor: 1 



Client Sample m: GU-3482-090997-JOS-02 

nnaL Metals 

t Sample #,..: A71120111-002 
:e Sampled,..: 09/09/97 11:20 Date Received..: 09/12/97 

Matrix.. . . . . .: WATER 

REPORTXG PREPARATXCN- WOW 
M T S R  RESULT LIMIT UNITS METHOD - ANALYSIS DATE ORDER Y 

t Batch #...: 7258135 
r. .lium ND 5.0 ug/L SW846 6010A 09 115-09/16/97 CCRGKlOl 

D i l u t i o n  F a c t o r :  1 

ND 3 .O ug /L SW846 6010A 09/15-09/16/97 CCRGKlOB 
D i l u t i o n  F a c t o r :  1 

- .  - 
b . ~ m  ND 5.0 ug/L SW846 6010A 09/15 -09/16/97 CCRGKlO2 

D i l u t i o n  F a c t o r :  1 

I nun M3 10.0 ug/L SW846 6510A 09/15-09/16/97 CCRGK103 
D i l u t i o n  F a c t o r :  f 

nnese 15 -1 10 -0 ug/L ma46 601- 09/15-09/16/97 -04 
D i l u t i o n  F a c t o r :  1 

ium ND 5000 ug /L SW846 6010A 09/15-09/17/97 CCRGKlOS 
D i l u t i o n  F a c t o r :  1 

adium ND 50.0 ug /L SW846 6010A 09/15-09/16/97 CCRGK106 
D i l u t i o n  F a c t o r :  1 

112 20.0 ug/L SV846 6010A 09/15-09/16/97 -07 
D i l u t i o n  F a c t o r :  1 



Client S a q l e  ID: GW-3482-090997-JOS-02 

General ClhPmistry - 
mple #...: A71120111-002  Work Order #...: CCRGK Matrix -..-...,. : WATER 
ampled ... : 0 9 / 0 9 / 9 7  1 1 : 2 0  Date Received..: 0 9 / 1 2 / 9 7  

PREPARATION- PFSP 

TZR RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

de - Autanated 3 1 -/L SV846 9251 09 /23 /97 7266217 
Dilution Factor: 1 

ND s mg/L ~ ~ 8 4 6  9038 09 /24  / 9 7  7267151 
Dilution Factor: 1 



Client Sample ID: GU-3482-090997-JOS-03 

nnar. Metals 

:-Sample #-..: A71120111-003  
ate Sampled ... : 0 9 / 0 9 / 9 7  1 1 : 3 0  D a t e  R e c e i v e d . . :  9 9 / 1 2 / 9 7  

Matrix. . . . . . . : WATER 

REPORTIXG PREPARATICN- WORK 
. AMETf R RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER !! 

I p Batch  #...: 7258135 
i yllium 

i 3 

. n i u m  

-m1m 

nqanese 

3ium 

ladim 

AC 

5 . 0  ug/L 
D i l u t i o n  Factor: 1 

3  .o ug /L 
D i l u t i o n  Factor: ? 

- -  - 
5 . 0  W/L 

D i l u t t o n  Factor: ? 

1 0 . 0  u g / L  
D i l u t i o n  Factor: 1 

1 0 . 0  u g / L  
D i l u t i o n  Factor: 1 

5 0 0 0  w / L  
D i l u t i o n  Factor: 1 

5 0 . 0  u g / L  
D i l u t i o n  Factor: 1 

20 .0  ug/L 
D i t u t i o n  Factor:  ? 



--RCJVERS L ASSOC.,LTD. 

Client Sample ID: GW-3482-090997-JOS-03 

General C'hPmistxy 

mple #...: A71120111-003 Work Order #...: CCRGL Matrix-. . . . . . . .: WATER 
ampled ... : 09 /09 /97  11:30 Date Received,.: 09 /12 /97  

PREPARATION- PREP 
TER RESULT RL UNITS METHOD ANALYSIS DATE BATCII t 

de - Autcmrated 2 1 w/L SW846 9 2 5 1  09 /23 /97  7266217 
D i l u t i o n  Factor: 1 

1 8  5 q / L  Sw846 9038 09 /24 /97  7267151 
D i t u t i o n  Factor:  1 



C l i e n t  Sample m: GW-3482-090997-JOS-04 

t Sample #...: A71120111-004 
te Sampled ... : 09/09/97 12:OO Date Received..: 09/12/97 

Lhtrix ....... : WATER 

REPORTIXG PRE PARAT Z3N - WORK 
: 3E3ETSX RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER !$ 

: mtch #...: 7258135 
: ilium ND 5 .O W / L  SW846 6010A 09/15-09/16/97 CCRGMlOl 

D i l u t i o n  Factor: 1 

8 . 8  3 .0 ug/L SU846 601QA 09/15 -09/16/97 -08 
D i l u t i o n  Factor:  1 

- .  - 
-  US^ ND 5 .O ug/L SW846 6010A 09/35 -09/16/97 CCRGM102 

D i l u t i o n  Factor:  1 

- - ~ L I  ND 10.0 ug/L SX846 6310A 09/15-09/16/97 CtRGM103 
D i l u t i o n  Factor:  1 

ganese 1260 10 .0  ug/L SV846 6010A 09/15 -09/16/97 -04 
D i l u t i o n  Factor:  1 

ium 11500 5000 ug/L SV846 6010A 09 / lS-O9/ l7 /97 -05 
D i l u t i o n  Factor:  1 

ndium ND 50 .O ug/L SUB46 6010A 09/15-09/16/97 CCRGM106 
D i l u t i o n  Factor:  1 

6 1 . 6  20 - 0  ug/L SW846 6010A 09/15-09/16/97 -07 
D i l u t i o n  Factor:  1 



Client Sanple ID: GW-3482-090997-JOS-04 

Geueral Chemistry 
- -. 

ample #...: A71120111-004 Work Order f . . . :  CCRGM Matr ix.........: WATER 
Sampled ... : 09/09/97 12:OO Date Received..: 09/12/97 

PREPARATION- PREP 

ETSR RESULT Rt UNITS METHOD ANALYSIS DATE BATCH ft 

i d e  - Autamated 13 1 d L  SW846 9251 09/23/97 7266217 
D i l u t i o n  Factor: 1 

.te 8 5 mg/L S1846 9038 09/24/97 7267151 
D i l u t i o n  Factor: 1 

- -  - 



caAg--- 6r ASSoC.,LTD. 

Client SaaIple ID: GY-3482-090997-DJB-05 

'XvrAL M t d s  

: -Sample #...: A711=0111-005 Matrix....... : WATER 
ite Sampled ... : 09/09/97 14:OO Date Received,.: 39/12/97 

REPORTING PREPARATICN- W R K  
c-lMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER !: 

: , Batch #...: 7258135 
5.0 ug/L 

D i l u t i o n  Factor: 1 

3.0 ug/L 
D i l u t i o n  Factor:  1 

- .  - 
5.0 ug/L 

D i l u t i o n  Factor: 1 

10 .o ug /L 
D i l u t i o n  Factor:  1 

10.0 ug/L 
D i l u t i o n  Factor: 1 

5000 u ~ / L  
D i l u t i o n  Factor: 1 

50.0 u ~ / L  
D i l u t i o n  Factor:  1 

20.0 ug/L 
D i l u t i o n  Factor:  1 



C l i e n t  Sample ID: GV-3482-090997-DJB-05 

ple  #...: A 7 1 1 2 0 1 1 1 - 0 0 5  Work Order #...: CCRGN M a t h  ......... : WATER 
mpled.. . : 0 9 / 0 9  /97  1 4  : 0 0  D a t e  Received.. : 0 9 / 1 2 / 9 7  

PREPARATION- PREP 

ER RESULT RL UNITS METHOD ANALYSIS DATE aATCH # 

e - Autmted 1 1 q / L  SU846 9251 09/23/97 7266217 
D i l u t i o n  Factor:  1 

ND 5 mg/L SW846 9038 0 9 / 2 4 / 9 7  
D i l u t i o n  Factor: 1 

- .  - 



Client Sample m: GU-3482-090997-JOS-06 

.Sample #. . . : A71120111-006 
~ c ?  Sampled ... : 09/09/97 16:00 Date Received..: 09/12/97 

REPORTIXG PREPARATICN - WORK 
.METER RESULT LIMIT UNITS METHOD ilNAL'ISIS DATE ORDER tt 

r i  Batch #. . . : 7258135 
- -1 1 < . ,,um ND 5.0 ug/L SW846 6010A 09/15 -09/16/97 CCRGPlOl 

D i l u t i o n  Factor:  1 

ND 3 .O ug/L SW846 6010A 09/15 -09/16/97 CCRGPlO8 
D i l u t i o n  Factor:  1 

- .  - 
: i u m  ND 5.0 ug/L SW846 6010A 09 /15 -09/16/97 CCRGPlO2 

D i l u t i o n  Factor:  1 

r - m l u m  ND 10.0 ug/L SW846 iOlOA 09/15 -09/16/97 CCRGP103 
D i l u t l o n  Factor:  1 

tiganese 3070 10.0 ug/L SV846 6010A 09/15-09/16/97 CCRGPl04 
D i l u t i o n  Factor :  1 

s u m  15500 5000 ug/L SV846 6010A 09/15-09/17/97 CCRGPlOS 
D i l u t i o n  Factor:  1 

la. - a m  ND 50.0 ug/L SW846 6010A 09/15-09/16/97 CCRGP106 
D i l u t i o n  Factor :  1 

57 .8  20.0 ug/L SV846 601- 09/15-09/16/97 -PI07 
D i l u t i o n  Factor:  1 



Clieat Sample ID: GW-3482-090997-JOS-06 

t-Sample #...: A71120111-006  Work Order #..,: CCRGP mtrix.,..,.,..: WATER 
te  Sampled ... : 0 9 / 0 9 / 9 7  16:OO Date Received.-: 0 9 / 1 2 / 9 7  

PREPARATION- PREP 

RAMETER RESULT RL UNITS k s T H O D  ANALYSIS DATE BATCH # 

loride - Autunated 16 1 */L SV846 9251 09 /23/97 7266217 
D i l u t i o n  Factor:  1 

.If a t e  ND 5 mg/L SW846 9038  0 9 / 2 4 / 9 7  7267151  
D i l u t i o n  Factor:  1 



Client Sauple ID: GW-3482-090997-DJB-007 

at-Sample #...: A71110111-007 
date Sampled ... : 09/09/97 17:OO Date Received..: 09/12/97 

Matrix ....... : WATER 

XEPORTIXG ?RE PARAT: CN - WORK 
ARAMETER RESULT LIMIT UNITS METHOD ANAL'f SIS DATE ORDER 5 

-rep Batch #...: 7258135 
eryilium 

Qead 

adrnium 

P h r c r n l ~ m  

mganese 

sodium 

.adium 

Anc 

5.0 ug/L 
Dilution Factor: 1 

3 .o ug/L 
Dilution Factor: ! 

- .  - 
5 .o  ug/L 

Dilution Factor: ! 

10.0 u g j ~  
Dilution Factor: 1 

10.0 ug/L 
Dilution Factor: 1 

5000 W / L  
Dilution Factor: 1 

50. 0 ug/L 
Dilution Factor: 1 

20.0 ug/L 
Dilution Factor: 1 



Client Sample ID: GW-3482-090997-m-007 1 

General chemistry - 
~t-Sample #...: A71120111-007 Work Order #...I CCRGQ Matrix ......... : WATER 
~ t e  Sampled ... : 09 /09 /97  17:OO Date Received..: 09 /12 /97  

PREPARATION- PREP 

W T E R  RESULT RL UNITS METEOD ANALYSIS DATE BATCH !t 

iloride - Autanated 11 1 =3/L S\f846 9251 09/23 /97 7266217 
D i l u t i o n  factor:  1 

ilf ate 170 50 w/L SUB46 9038 09/24/97 7267151 
D i l u t i o n  Factor: 10 



Client Sample m: GW-348~-090997-~0S-08 

L o t - S a m p l e  #...: A71120111-008 
D a t e  S a m p l e d  ... : 09/09/97 18:OO D a t e  Received..: 09/12/97 

Hatrix ....... : WATER 

2EPORTIXG PREPAiWTICN - WORK 
?ARAMETER RESULT LIMIT UNITS METHCD ANAL'iSIS DATE ORDER !! 

prep Batch #...: 7258135 
S e r y l l i u m  ND 5 .O ug/L SW846 5010A 09/15-09/16/97 CCXGXlO1 

Dilution Factor: 1 

Lead ND 3 . O  ug/L SW846 6010A 09/15-09/16/97 CCRGRIOB 
Dilution Factor: 1 

- .  - 
Cadmium ND 5 . O  ug/L SW846 5010A 09/15 -09/16/97 CCRGRlOZ 

Dilution Factor: 1 

Zhrcmlum ND 10.0 W /  L SW846 5010A 09/15-09/16/97 CfXGRi03 
Dilution Factor: 1 

B&Lnganese 2080 10.0 ug/L -846 6010A 09/15-09/16/97 -04 
Dilution Factor: 1 

Sodium 813 0 SO00 ug/L -846 6010A 09/15 - 09/17/97 CCRGR105 
Dilution Factor: 1 

.laaim ND 50.0 ug/L SW846 6010A 09/15-09/16/97 CCRGR106 
Dilution Factor: 1 

19 8 20.0 ug/L SW846 6010A 09/15 -09/16/97 -07 
Dilution Factor: 1 



Client S-le ID: GU-3482-090997-JOS-08 

t-Sample #...: A71120111-008 York Order #. ..: CCRGR Matrix......... : WATER 
.te Sampled ... : 09 /09 /97  18:OO Date R e c e i v e d . . :  09 /12 /97  

PREPARATION- PREP 
RAMETER RESULT iCL UNITS METHOD ANAL'LSIS DATE BATCH ,Y 

doride - A u t c r a a t e d  17 1 q / L  a846 9251 09 /23 /97 7266217 
Di lu t ion  Factor: 1 

tlf ate 30 10 -15 SU846 9038 09/24/97 7267151 
Di lu t ion  Factor: 2 

- .  - 



CORgSrOGA- ROVgRS h ASSOC . , LTD . 
Client Sample ID: GW-3482-091097-JOS-09 

L o t - S q l e  #...: A71120111-309 
Date Sampled ... : 09/10/97 09:OO Date Received,.: 09/12/97 

L 3 a t r i x . . . . . . . :  WATER 

REP0RTI:tG PREPARATICN- VORK 
PARAMETER RESULT LIMIT UNITS METHOD AUAL'ISIS DATE ORDER i! 

Prep Batch #...: 7258135 
3eryllium ND 5.0 ug/L SW846 6310A 09/15-09/16/97 CCRGTlOl 

Dilution Factor: 1 

Lead M) 3.0 ug/L SW846 6010A 09/15-09/16/97 CC2GT108 
Dilution Factor: 1 

Dilution Factor: 1 

Chrcrnrun ND 10 .O ug/L SW846 5010A 09/15 -09 /16/97 CCRGT103 
Dilution Factor: 1 

Manganese ND 10 .O ug/L SW846 SOlOA 09/15-09/16/97 CCRGT104 
Dilution Factor: 1 

S o d i ~ m  SO30 SO00 W / L  SW846 6010A 09/15-09/17/97 (2-05 
Dilution Factor: 1 

nadium ND 50.0 ug /L SW846 6010A 09/15-09/16/97 CCRGT106 
Ditution Factor: 1 

Z i n c  28.2 20 -0 ug/L SW846 6010A 09/15-09/16/97 -07 
Dilution Factor: 1 



Client Sample ID: GU-3482-091097-JOS-09 

t-Sample #...: A71120111-009 Work Order #. ,.: CCRGT l4ktrix ......... : WATER 
.te Sampled ... : 09/10/97 09:OO Date Received..: 09/12/97 

PREPARATION- PREP 

RAMETZR RESULT RL UNITS METHOD ANALYSIS DATE BATCH 3 

doride - ~ u t a a a t e d  4 1 w/L S1846 9251 09/23/97 7266217 
Dilution Factor: I 

8 5 w/L -846 9038 09/24/97 7267151 
Dilution Factor: 1 



C l i e n t  Sanple ID: GW-3482-091097-~~~-10 

~t-Sample #...: A71110111-010 
Date Sampled ... : 09/10/97 12:15 D a t e  Received..: 09/12/97 

Xatrix. ...... : WATER 

REPORTING ?REPARATION- XORK 
- ARAMETS2 PXSULT LIMIT UNITS METHOD ANALYSIS DATE ORDER 2 

rep Utch #. . . : 7258135 
eryllium M) 5.0 ug/L SW846 6010A 09/15 -09/16/97 CCRGVlOl 

D i l u t i o n  F a c t o r :  1 

eaa ND 3 - 0  ug/L SW846 6010A 09/15-09/16/97 CCRGVlOB 
D i l u t i o n  F a c t o r :  1 

- .  - 
adm~um ND 5.0 ug/L SW846 6010A 09/15 -09/16/97 CCRGVlO2 

D i l u t i o n  F a c t o r :  1 

-?.rcrn~an ND 10.0 ugjL SW846 5510A 09/15-09/16/97 CtRGV103 
D i i u t l o n  F a c t o r :  1 

Manganese 231 10.0 ug/L SV846 6010A 09/15-09/16/97 -04 
D i l u t i o n  F a c t o r :  1 

Sodium ND 5000 W / L  SW846 6010A 09/15-09/17/97 CCRGVlOS 
D i l u t i o n  F a c t o r :  1 

V .  , d i m  ND 50.0 ug/L SW846 5010A 09/15-09/16/97 CCRGV106 
D i l u t i o n  F a c t o r :  1 

76.0 20.0 W / L  SV846 6010A 09/15-09/16/97 CXRGVI.07 
D i l u t i o n  F a c t o r :  1 



Client Sample ID: GU-3482-091097-DJB-10 

:-Sample i t . . . :  A71120111-010  Work Otdef #...: CCRGV Matrix .....,... : WATER 
:e Sanqled ... : 09 /10 /97  12 :15  Date Received..: 09 /12 /97  

PREPARATION- PREP 

'AME'ER RESULT RL UNITS METHOD ANALYSIS DATE BAT= 5 

Loride - Autanated 2 1 -I= SUB46 9251 09 /23/97 7266217 
Di lu t ion  Factor: 1 

Lfate 7 5 P ~ / L  S1846 9038 09/24/97 7267151 
Di lu t ion  Factor: 1 



--RUWERS h ASSOC. ,LTD. 

C l i e n t  S a m p l e  ZI): GY-3482-091097-DJB-011 

Iat-Sample #...: A71120111-011 
D a t e  Sampled ... : 09/10/97 li:25 D a t e  Received..: 09/12/97 

Wtrix ....... : WATER 

REPORTf XG PREPARATICN - WORK 
TARAMETCP. RESULT LIMIT UNITS METHOD ANALYSIS DATE CRDER !! 

Prep B a t c h  #. . .: 7258135 
Serjllium ND 5 .O ug i~ SW846 5OlOA 09/15-09/16/97 CCXGd101 

D i l u t i o n  F a c t o r :  1 

Lead ND 3 .O ug /L SW846 6010A 09/15-09/16/97 CCRGWlOB 
D i l u t i o n  F a c t o r :  1 

- .  - 
Cadmium ND 5 .O ug /L SW846 6010A 09/15 -09/16/97 CCRGWlO2 

D i l u t l o n  F a c t o r :  1 

C h r c m l m  ND 10.0 W / ' L  SW846 6OlOA 09/15-09/16/97 CC2GX103 
D i l u t i o n  F a c t o r :  1 

L3anganese  4640 10 .0  ug/L SW846 6010A 09/15-09/16/97 CCRGW.04 
D i l u t i o n  F a c t o r :  1 

S o d i ~ m  10300 5000 ug/L SW846 6010A 09/15-09/17/97 CCRGUlOS 
D i l u t i o n  F a c t o r :  1 

~ a d i u m  ND 50.0 W / L  SW846 6010A 09/15-09/16/97 CCRGW106 
D i l u t i o n  F a c t o r :  1 

79 - 5  20 .0  W/L SW846 601- 09/15-09/16/97 -07 
D i l u t i o n  F a c t o r :  1 



Client Sample ID: GW-3482-091097-DJB-011 

General Chemistry 

c-Sample #...: A7Il20111-011 Work Order #...: CCRGW Matrix ......... : WATER 

ce Sampled ... : 09/10/97 13:15 Date ~eceived..: 09/12/97 

PREPARATICN- PREP 

RAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

loride - Autcrrrated 6 1 w/L SU846 9251 09/23/97 7266217 

Di lu t ion  Factor: 1 

lf ate 24 5 d L  -846 9038 09/24/97 7267151 

Di lu t ion  factor: 1 



mSTQGA-ROVgffS h ASSOC,,LTD. 

Client Sample m: GW-3482-091097-~0~-12 (L+S/XSD) 

TYXAL Metals 

- 
mt-Saaxple #...: A711201Ll-012 Matrix-...... : WATER 
Date Saiqled ... : 09/10/97 17:00 Date Received..: 09/12/97 

REPORTING PREPARATION- WORK 
?ARX"IETEiZ RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER i! 

Prep Batch #...I 7258135 
5 -0 ug/L 

D i l u t i o n  Fac to r :  1 

3 .o ugiL 
D i l u t i o n  Fac to r :  1 

- .  - 
5.0 ugi L 

D i l u t i o n  F a c t o r :  1 

10.0 ug /L 
l i t u t i o n  Fac to r :  1 

10.0 ug/L 
D i t u t i o n  F a c t o r :  1 

5000 ug/L 
D i l u t i o n  F a c t o r :  1 

50.0 ug/L 
D i l u t i o n  F a c t o r :  1 

20.0 ug/L 
D i l u t i o n  Fac to r :  1 

09/15-09/17/97 CCRGXlOE 

09/15-09/16/97 CCRGXlOH 



Client Sample ID: GW-3482-091097-JOS-12 (MS/MSD) I 
L o t - S a n ~ l e  #...: A71120111-012 Work Order it...: CCRGX mtrk -...-,... : WATER 
Date S w l e d  ... : 09/10/97 17:OO Date R e c e k v e d . . :  09/12/97 

I 
PREPARATION- T X P  

??iRAMETSR RESULT RL UNITS METHOD ANALYSIS DATE SATCX !$ 1 
Chloride - Autanated 2 1 -/L S11846 9251 09/23 /97 7266228 

D i l u t i o n  F a c t o r :  1 

Sulfate 9 S d L  SU846 9038 09/24/97 7267151 
Dilution Factor: 1 



QUALITY CONTROL SECTION 



QUALITY CONTROL ELEMENTS OF SW-846 hIETHODS 

~ u a n t e r r a ~  Incorporated conducts a quality assmnce;qualin. control (Q.VQC) program designed to provide 
sclenuficallv valid and legally defensible data. Toward this end. several npes of quality conuol inhcators are 
incorporated into the QAJQC p r o w .  These ~ndicrrtors are Introduced into the sample tesung process to provide 
a mechmsm for the assessment of the anal>ucal data. 

OC BATCH 
Environmental samples are taken through the tesung process in groups called QUALITY CONTROL BATCHES 
(QC batches). X QC batch conmns up to twenty environmental samples of a similar mauls (water. soil) that are 
processed using the same reagents and standards. Quanterra requres that each environmental sample be 
assocrated with a QC batch. 

Several qualiry control samples are included in each QC batch and are processed idenucallv to the twenty 
cnvlronmenral samples. These QC samples include a METHOD BLANK (,ME). a. LABORATORY CONTROL 
SAMPLE ( L C 3  and whwc appropnate. 3 MATRIX-SPMUMATRIX SPIKE DUPLICATE (MSIMSD) pair or a 
MATRIX S P W S M L E  DUPLICATE fMS/DZn pair. If there is insufficient sample to perform an MS/MSD or 
an MS/DU. then a LABORATORY CONTROL SAMPLE DUPLICATE (LCSD) is included in the QC batch. 

LABORATORY CONTROL SAMPLE 
The Laboratory Conuol Sample is a QC sample that is created by adding known concentrations of a full or paroal 
set of target analyres to a mamx similar to that of the enk~ronrnental samples in the QC batch. The LCS analyte 
recovey results are used to morutor the a n a i ~ c d  process and provde etidence that the laboratory is performing 
the method witlun acceptable gudelines. Fdure  to meet the established recovery pde l ines  requires the 
repreparation and reanalysis of all samples in the QC batch. The only exception is that Lf the LCS recoveries are 
biased fugh and the associated sample is ND for the parameter(s) of interest the batch is acceptable. 

At times. a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch. .U LCSD is a QC 
sample that is created and handled identically to the LCS. ha ly t e  recovery data from the LCSD is assessed in the 
same way as that of the LCS. The LCSD recoveries. together with the LCS recoveries. are used to determine the 
reproduclbiliv (precision) of the analytical system. Precision data are e.qxessed as relative percent Werences 
(RPDs). Failure of the RPDs to fall w~c.lthrn the laboratov-generated acceptance windows requires the repreparation 
and reanalysis of all samples In the QC batch. The only excepuon is that if the MShISD RPDs are wltlun 
acceptance cnteria the batch is acceptable. 

METHOD BLANK 
The Method Blank is a QC sample consisting of all the rmgenu used in analyzing the environmental samples 
contamed in the QC batch. Method Blank results are used to detemne if interference or contamination in the 
analytical system could lead to the reporung of false positive data or elevated analyte concentrations. All target 
analytes must be below the reporting limits (RL) or the associated sample(s) must be ND except for the common 
laboratory contanunants indicated below. 

Volatile fGC o r  GCL'tIS) Semivolatile (GCfiIS) - Metals 

Methylene chloride 
Acetone 
2 -Butanone 

Phthalate Esters Copper 
Iron 
Zinc 
Lead* 

* i b r  anafyses run on TJ.4 Tracc ICP or GEL4 oniv 

The listed volatile and semivolatile compounds may be present in concentrations up to 3 times the reporring limits. 
The listed metals may be present in concenuations up to 2 times the reponing limit or must be nvenry fold less 
than the results of the environmental samples. Failure to meet these Method Blank criteria requires the 
reprepantion and reanalysis of 311 samples in the QC batch. 



QUALITY CONTROL ELELVENTS OF SW-846 METHODS (cont.) 

.MATRIX SPl'KE/;MATRM SPIKE DUPLIC.4TE 
A ~Matnx Splke and a Matnx Spike Duplicate are a pa r  of environmental samples to whch known concentrauons 
of a full or parual set of target analytes are added. The MSMSD results are detemned in the same manner as the 
results of the enwronrnental sample used to prepare the MSMSD. The analyte recoveries and the relative pemnt 
Merences tRPDs) of the recoveries are calcuiated and used to evaluate the effect of the sample matnx on the 
analytical results. When these values fail to meet acceptance criteria. the data is reviewed to determine the cause. 
If. in the analyst's judgment. sample mamx effects are induted. no correction action is performed. Othenvlse. the 
.LlS/MSD and the en\ironmental sample used to prepare them are rcprepared and reanalyzed. 

For c e m n  methods. a Matrix SpikdSample Duplicate rMS/DUl may be included in the QC batch in place of the 
MSIMSD. For the parameters (it. pH. iptabllity) where 11 IS not poss~ble to prepare 3 splked sample. 3 Sample 
Dupl~cate may be included in the QC batch. 

SURROGATE COMPOUNDS 
In add~uon to these batch-related QC indicators. each orgamc enwronmental and QC sample are splked w~ th  
surrogare compounds. Surrogates are orgmc chemcals that behave simlarly to the anal)~es of interest and that 
are rarely present In the enwonment. Surrogate recovenes are used to morutor the ~ndividual performance of a 
sample In the analyal  system. 

The acceptance criteria do not apply to samples that are diluted. If the dilution IS more than 5X the recoveries will 
be reported as &luted out. All other surrogate recoveries will be reported. If the LCS. LCSD. or the Method Blank 
surrogates fail to meet recovery criteria (except for dilutions). the enure batch of samples is reprepared and 
reanalyzed. 

If the surrogate recoveries are biased h g h  in the LCS. LCSD. or the Method Blank and the associated sample(s) 
are ND. the batch is acceptable. If the surrogate recoveries are outs~de criteria for environmental or MSIMSD 
samples. the batch may be acceptable based on the analyst's judgment that sample mauix effects are indicated. 

For the GCMS BNA methods. the surrogate criteria is that two of the three surrogates must meet acceptance 
cntena. The tturd surrogate must have a recovery of ten percent or greater. 

For the Pesuc~derPCB. P.M. TPH. and Herbic~de methods. the surrogate cntena 1s that one of nvo surrogate 
compounds meet acceptance cnteria. 



TwmL Metals 

Client Iat #...: A71120111 mtri. ,........ : WATER 

PERCENT RECOVERY PREPARATXON- 
3ARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE W R K  ORDER # 

LC!~ Tat-Sample#: A71150000-135 Prep Batch #...: 7258135 
Sodium 9 7 (88  - 107) SW846 6010A 09/15-09/17/97 CCITHlOA 

D i l u t i o n  Factor: 1 

Vanadium 101 (86 - 111) SW846 6010A 09/15-09/16/97 CCITHlOC 
D i l u t i o n  Factor: 1 

Zinc 
- -  - 

110 (83 - 120) SW846 6010A 09/15-09/16/97 ~ ~ 1 0 ~  
D i l u t i o n  Factor: 1 

100 (88 - 113) SW846 6010A 09/15-09/16/97 CC?THlOE 
D i l u t i o n  Factor: 1 

Beryllium 102 (85 - 110) SW846 6010A 09/15-09/16/97 CCITHlOF 
D i l u t i o n  Factor: 1 

Cadmium 105 (89 - 115) SW846 6010A 09/15 -09/16/97 CCITHlOG 
D i l u t i o n  Factor: 1 

~1rOmlUm 110 (86 - 11-21 SW846 6010A 09/15 -O9/l6/97 CCITHlOH 
D i l u t i o n  Factor:  1 

Manganese 100 (88 - 117) ~ ~ 8 4 6  6 0 1 0 ~  09/15-09/16/97 CCITH109 
D i l u t i o n  Factor:  1 



Client Lot #...: A71120111 Matrix ......... : WATER 

PERCENT RECOVERY PREPARATION- PREP 
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE BATCH 3 
paloride - Automared Work Order t :  CD2E0102 LCS Lot-Sample#: A71230000-217 

97 (90 - 110) SW846 9251 
Dilution Factor: 1 

Chloride - Automated Work Order # :  CD2ER102 LCS Lot-Sample#: A71230000-228 
9 6 (90 - 110) SW846 9251 09/23/97 7266228 

Dilution Factor: 1 

- -  - 
Sulfate Work Order t :  CDZT7102 LCS Lot-Sample#: ~71240006-151 

101 (90 - 110) SW846 9038 09 /24 /97 7267151 
Dilution Factor: 1 



,lent Lot #...: A71120111 mtrk ......... : WATER 

REPORTING PREPAiUTION- WORK 
PARAP3ETER RESULT LIMIT UNITS METHOD ANALYSIS DATE CRDER fS 

HB Lot-Sample #: A71150000-135 P r e p  Batch #. ..: 7258135 
3eryllium ND 5 -0 ug/L SW846 6010A 09/15-09/16/97 CcI'TH106 

D i l u t i o n  Factor: 1 

Lead ND 3 .O ug/L SW846 6010A 09/15-09/16/97 CcT+31105 
D i l u t i o n  Factor:  1 

Cadmium ND 5 .O ug/L SW846 6010A 09/15-09/16/97 C m 1 0 7  
D i l u t i o n  Factor:  1 

Chromium ND 10.0 ug/L SW846 6010A 09/15-09/16/97 CETTH108 
D i l u t i o n  Factor: 1 

.Xangane se ND 10.0 ug/L SW846 6010A 09/15 -09/16/97 CCXH101 
D t l u t i o n  f a c t o r :  1 

Sodium ND 5000 ug/L SW846 6010A 09/15-09/17/97 C!XTH102 
D i l u t i o n  fac tor :  1 

-'madium ND 50.0 ug/L SW846 6010A 09/15-09/16/97 CCITH103 
D i l u t i o n  Factor:  1 

Zinc ND 20.0 ug/L SW846 6010A 09/15-09/16/97 CCITH104 
D i l u t i o n  Factor:  1 

m ( s )  : 
CnlcuLuons arc performa before roundwig u, avod rotmd-if cnon tn dcul tod  rauru. 



ient Lot #...: A71120111 I!&tZk..- . . . . . .  : WATER 

REPORTING PREPARATION- PREP 
PARAXETER RESULT LIMIT UNITS m T H O D  ANALYSIS DATE SATE S 
Chlor~de - Automated Work Order # :  CDZEOlOl ME Lot-Sample $ :  A71230000-217 

ND 1 mg/L SW846 9251 09/23/97 7266217 
Dilution Factor: 1 

Chloride - Automated Work Order P :  CD2ERlOl ZllB Lot-Sample P :  A71230000-228 
ND 1 mg/L SW846 9251 09/23/97 7266228 

Dilution Factor: 1 

Sulfate Work Order t :  O2T7101 MB Lot-Sample 8: A71240000-151 
ND . - 5. mg/L SW846 9038 09/24/97 - 7267151 

Dilution Factor: 1 



M R T R n  SPIIm !au@LE mmxxnmxm RBmm 

TVmL Metals 

, r i a t  Iat #...: A71120111 Matrix ......... : WATER 
Date Sampled ... : 09/10/97 17:OO Date Received..: 09/12/97 

PERCENT RECOVERY RPD PREPARATICN- OORK 
PARAMETER RECOVERY LIMITS - RPD LIMITS kSTHOD ANALYSIS DATE ORDER !! 

HS Lot-Sample #: A71120111-012 Prep Batch it...: 7258135 
B e r y l l i u m  

L e a d  

Cadmium 

Chrcmium 

Manganese 

Sodium 

Vanadium 

Zinc 

(80 - 120) 
(80 - 120) 1.5 

D i l u t i o n  Factor: 1 

(80 - 120) 
(80 - 120) 1.4 
- O i l u f i o n  Factor: 1 

(80 - 120) 
(80 - 120) 0.98 

D i l u t i o n  Factor: 1 

(80 - 120) 
(80 - 120) 1.4 

D i l u t i o n  Factor: 1 

(80 - 120) 
(80 - 120) 1.5 

D i l u t i o n  Factor: 1 

(80 - 120) 
(80 - 120) 0.38 

D i l u t i o n  Factor: 1 

(80 - 120) 
(80 - 1201 1.8 

D i l u t i o n  Factor:  1 

(80 - 120) 
(80 - 120) 5.3 

D i l u t i o n  Factor: 1 

09/15-09/16/97 CCRGXlOQ 
09/15-09/16/97 CCRGXLOR 

09/15-09/16/97 CCRGXlOS 
09/15-09/16/97 CCRGXi06 

09/15-09/16/97 CCRGXlOC 
09/15-09/16/97 CCRGXlOD 

09/15-09/17/97 CCRGXlOF 
09/15-09/17/97 CCRGXlOG 

09/15-09/16/97 CCRGXlOJ 
09/15 -O9/l6/97 CCRGXlOK 

09/15-09/16/97 CCRGXlOM 
09/15-09/16/97 CCRGXlON 



General Chemistry 

,ent Iat #...I A71120111 m e .  ..,..,..: WATER 
ate Sampled ... : 09/09/97 14:45 Date Received. , :  09/12/97 

PERCENT 
JARAMETER RSCOVERY 
ihlorrde - Automated 

9 1 
89 N 

lhloride - Automated 
9 1 
89 N 

,ulf ate 
107 
106 

RECOVERY RPD PREPARATION- PREP 
LIMITS - RPD LIMITS METXOD ANALYSIS DATE BATCH # 

WO#: CCRFXlOC-MS/CCRFXlOD-MSD bfS Lot-Sample #:  A71120111-001 
(90 - 110) SW846 9251 
(90 - 110) 1.3 (0-20) SW846 9251 

D i l u t i o n  Factor: 1 

WO#: CCRGXlOX-MS/CCRGXllO-MSD MS Lot-Sample # :  A71120111-012 
(90 - 110) SW846 9251 09/23/97 7266228 
(90 - 110) 2.2 (0-20) SW846 9251 09/23/97 7266228 

- P i l u t i o n  factor:  1 - .  - 
WO#: CCRGXlOU-MS/CCRGXlOV-MSD MS Lot-Sample # :  A71120111-012 

(90 - 110) SW846 9038 09/24/97 7267151 
(90 - 110) 0.83 (0-20) SW846 9038 09/24/97 7267151 

D i l u t i o n  Factor: 1 



TOTAL NUMA OF CONTAINERS I I 
3ELINQUISHED BY: 
3 TIME: 
ELINOUISHED BY: 
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r v  1 

RECEIVED BY: DATE: 
@ -- TIME: 
RECEIVED BY: OAT E : 1 

Nhlta - Fully Executed C w  1 
Idlow - Rece~vmg Laboratory Copy J, p/Jb!!L LhL . 
'Ink - Sampler Copy 0- I 
ioldanmd - Chemlsl Copy 0. 8 ~ 7  %uJ./(/ DATE: - 1 2 a  & 

I 
U m R  
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I 

- TIME: - I 
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M E M O  

TO: Joanne Toth REFERENCE NO. 3482 

FROM: Anita MirabeIli/ cm/ 28 DATE: October 1,1997 

RE: Data Quality Assurance Evaluation 
Quarterly Groundwater and Surface Water SampIing 
Cedartown Municpal Landfill Site 
Cedartown, Georgia 

1.0 OVERVIEW 

Twelve groundwater samples were collected from the Cedartown Municipal 

LandfilI Site (Site) in Cedartown, Georgia on September 9 and 10,1997. The 

groundwater samples were submitted for the analysis of beryllium, cadmium, 

chromium, manganese, lead, vanadium, zinc, chloride, sulfate, and sodium. 

This memo presents an anaIytical assessment and validation of results received 

in report No. A71120111 obtained from Quanterra, Inc. (Quanterra) from the 

analysis of these water sampIes. Analytical results were reviewed to determine 

conformance with the requirements stipulated in the Contract Documents, the 

relevant methods and Quanterra's quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 

Document-specified analytical method SW-846 6010A, as outlined in the United 
States Environmental Protection Agency (USEPA) document entitled, "Test 

Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3rd 
Edition, Final Update IIB, January 1995. The document entitled, "National 

Functional Guidelines for Inorganic Data Review", (Revised 1994) was used in 

the assessment and validation of the data. 

Evaluation of the data was based on information suppIied by finished data 
sheets, blank data, and recovery data for matrix spike and check samples, 

Details of the data assessment are outlined in the following sections. 



2.0 QUALITY ASSURANCE/OUALITY CONTROL (QA/QC) REVIEW 

2.1 SAMPLE HOLDING TIME 

The sample holding time criterion, as specified in the Contract Documents and in 

the applicable method, was used as the basis of the review of sample holding 

times. The sample holding time was determined using the sample collection 

dates noted in the chain-of-custody document and the sample 

preparation/analysis dates reported by Quanterra. The sample holding time 

criterion, as outlined in the Contract Documents and the method, is 180 davs 

from the sample collection date to the sample analvsis date for the requested 

metals: beryllium, cadmium, chromium, manganese, lead, vanadium, and zinc. 

Chloride and sulfate require a holding time of 28 davs. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications are not necessarv on this 

basis. 

2.2 METHOD BLANK ANALYSIS 

Method blank samples are used to determine the effects on analytical results due 

to contamination from laboratory procedures. Target parameters were not 
detected in the blanks analyzed in conjunction with the analyzed samples. Data 

qualifications are not required on the basis of method blank analyses. 

2.3 LABORATORY CHECK SAMPLE (LCS) ANALYSIS 

Laboratory check samples are analvzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis period. 

All LCS recoveries fell within the laboratory-established control limits. Data 

qualifications are not required on this basis. 



2 4  MATRIX SPIKE/ MATRIX SPIKE DUPLICATE (MS/MSDI ANALYSIS 

Matrix spdce fMS/MSD) analyses provide insight into sample matrix effects on 
digestion and/ or measurement methodology. 

Reported MS/ MSD recoveries fell within laboratory-established control limits of 
80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values (RPDs) between IMS and MSD results fell below the 
1aborato~-established maximum of 20, indicating acceptable method precision. 
Data qualifications are not required on this basis. 

2.5 RINSE BLANK ANALYSIS 

Rinse blank analyses are used to determine the eificiency of field 
decontamination procedures conducted during this sampling event. One rinse 
blank sample (GW-3482-102496-JOS-08) was collected and submitted for the 
analyses. 

No target compounds were detected in the rinse blank, indicating that effective 
field decontamination procedures were performed during sampling. Therefore, 
no data qualifications are necessary on this basis. 

FIELD DUPLICATE ANALYSIS 

Field duplicate samples are used as an indication of field and analytical 
reproducibility. Field duplicate results are compared and assessed based on the 
RPD calculated for each pair of duplicate results. The RPD must not exceed 30% 
for water matrix samples. 

The pair of samples collected as field duplicates did not contain anv detectable 
levels of target analytes; thus, their usefulness in determining precision cannot be 

assessed. 



RPD calculated for each pair of duplicate results. The RPD must not exceed 30% 

for water matrix samples. 

RPD values did not exceed 30% for each pair of duplicate results, with the 

exception of the RPD for lead (64%). Consequentlv, the detected results for lead 

in samples GW-3482-090997-JOS-01 and GW-3482-090997-JOS-04 are qualified as 

estimated 0). Required qualifications are listed in Table 1. No further 

qualifications are required on this basis. 

3.0 CONCLUSION 

The data provided by Quanterra demonstrated acceptable accuracv and 

precision with respect to laboratory QC and may be used noting the 

qualifications arising from rinse blank and field duplicate analytes. 


